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[»#® i ] 

TIB (7) ~ (?) ©V^-rn^®"9->f h#-f — >^fr£rr- KtSDNAfc 
(X) Hi#I##l©7 3 7ifc##l 9 6#*6 117 6 Ta^StlSr 4 ^BUB?!!** 

(*) SH»# 3 © T 3 J 3 2#£> 1 0 3 6-e^$ti-sr^ ;»s^& 

* as**>f h*>f— 

(*) ±b (r) , U) , (x) , (*) (*) ©r^M^JicfcvA 

[fl#3( 2 ] 

3 3 
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PTP2 Tyrosine phosphatase^?^ A b^$-&fem^^«T'$>S|f 1 

(n) gH^i#-^i 075 i 9 6^ 1176 -vmzn&y* jmmmfr 
w m&m-% 107$; 50*^1 1 76 t 7 ^ 7 m@B#i#> e> 

(i*) _fcia (3) % (-F) (*,) ©7$ y^SB^JCfcV^ 1 =kb<l±«I&; 

[»^^ 8 ] 

[ft ^ 9 ] 
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it u 

[fi^*g i o ] 

im&mi i] 

& & m&m i o iz mmamfejjm, 
m&iM i 2 ] 

W^^l, 2, 3, 4, 5, 6, 1 0 1 1 KliB*(Z)#&lC4:oT, 

13] 

[0 0 0 1] 
[0 0 0 2] 

(i) iS^fi*iMfl&<z>#gf£>gij@. (2) ^i/^fi^e^ig^a^Ht, (3) 

%tbtlT^Z>MMte£.Mft;&%M'e%>Z> [Cytokinins: Chemistry, Activity, a 
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nd Function, CRC Press (1994)] „ i^-f h # >f — fc^-T 

£ LTmm-s!ffiT*$>z> 0 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

(1) TSH (T) ~ (?) (D^-fnfrWJ h#-f — KtSDN 

(t) m^m^r i T^^tisr ^ y^@2#i£;tt- sim h#>f — 
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i ©y ^ j mm^ 19 6 ^ e> 1 1 76 r*^£ *i§ y ^ j &mm& 
> n<z> v 5/ - a - «#c#* e> mm s *i s * * ^ 

v (#) _bie (y) , (>n , (x) . (#) (#) ©ys yMS^JKifcvx 

* i£T*&£fff^4K:iB*©M5t#8U 

froPTP2 Tyrosine phos P hatase»^£#Ab^£1*fcffi^#l?&&t«^ 

(7) TIB (4r) ~ (iz) ©v^j^<Dif>f h#>f 

(n) i©75;®t#i g 6*»e> i i 7 6^^$4x-sy^ /Mtftifr 

(-9-) @B^j#-^i©y^ 5 oa>e> 117 6fj?snsT5;ii^6 

fcSIM h*>f— 
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it tS 

(is) I^3©7^;H#f 3 2^e> 1 0 3 6T*m2tlZT $ /MH&JfrA, 

c-fe) ±m (n) . (-9-) ^fett o» ©7^ jmmmz&^T 1 1 1 < stut 

( 9 ) otc 8 icfa«© d n a zmuMMizmA Lmm ^r^m^mmmm. 
(i o) tff^i izmm<Dmm&mMffi*mmmm*&tim&T*mm-?z>n:m$:<£ 

(1 1) ^JMj«£^tfigifia\ InMJgU: 1 mMJ^TcD^S^M^® 

(12) 'tfT3fil, 2, 3, 4. 5. 6, 1 0 1 lzmm<Djjmc£<oT. 

£fct-9->r bij>(—y$;wmzttirz>yy$3—z. h<Dx?v -—yfism. &<fc 

Of 

(13) iff^i 2izmm<z>x?v~->mmzj:^Tmmznz>'9-4 b*^— 

[0 0 0 6] 

-9->f h#>f h*>f->K:4**»K:#g-&U Two-Component 

regulatory system (££l±His to Asp phosphorelay system) t. n?i£*l -5 MM 
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33 v*t i % u < cueist© r ^ y mtfx&. mm % b < #ij $ *i & r ^ j mmn 

-4hi)-(—>. n-7^-;i/-n* - (4 -try tfi/r*©* i/t&im 

[0 0 0 7] 

[0 0 0 8] 
(1) cDNAOMIS 

M*.t3U.,Sanbrook, E. ,F. .Frisch, T.,Maniatis^\ =^V^-=l^-^U 
— — y9W> 2 Wl (Molecular Cloning 2nd edition) J&MOjj&lzHg CT, 
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-^^S/T*- h£-g"tf*§?££8s;&lJLT, ^ e>lCCsCl$:inx.^i>^|frS3 
£££ y£RNA£#£:fr&^£M^*U;£J:V^ M£RN A§)f$gtctt, M^.«IS0GE 
N *y >K >£?—:/ £fc$g) , RNeasy Total RNA Purification Kit (QIAGEN^fcJg) 
&2ftf)7frJlK©3p-/ h &MVn£ 3 &V%T?, r£RNAfr £>mRNA&M8g-f <£ 

c Mx.lt, ±;VU~^^.lt^^ry #:*tCj^-g-$*i£;fr y Z2dT^£mRNA<Z)Jj<yA 

fllgfJC&mRNA Purification Kit (7vi/t A:7 T^I/V^T^Sg) , OligotexTM 
-dT30 <Su P er> (^?@m£§g) ®MCD^r5/ hSM^S3il^T*t§ 0 3£>lC 
, 3©j;e)tCbTW^$tlfe3jf UA^$:=fe»omRNA$:MVNTcDNA$:#ig-r§ 0 cDNA 

AtfRNaseH. DNA Polymer ase I $1^^ - t. IZ <fc y, 2;fc^cDNA$:f£§g-r£ Zl 

£#7?££>„ MUfNcttSMARTTM PCR cDNA Synthesis Kit UVr v >7 *±W) 
, cDNA Synthesis Kit > cDNA Synthesis Kit (77i/^A77;i/ 

Vi/Ttti§) , ZAP-cDNA Synthesis Kit(Stratageneftig)^$:/g v\£ 3 £ 

[0 0 0 9] 

(2) 

fEcDNA^P), tt3-tf, @B^J##2 ^fe«4^$tlSm*SB^J©SP^ 
SMB^J^^SDN A£:/^>f LTMV^Jtf y ;* ^ -if ^a:-f >^J& (J^ 

^J&tt5DNA5:^n-yi: LTMvn£/W ^y #V if-£/3>&fc<fc y, # 
[0 0 10] 
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49*. & 941CT*2#IS#MU -Z<DWim8°CT*3$-m&UVt^ 94*CT 
30©K, 55TC ^30j^ia, 72t:7?4^ra©-9--f 9fl/&4 0V>( 9 

-r^Mfv^ 94*c-e5^ra^v>Tf70TC'C4^ia©iftfi'&i'9->f ^^i/fc it 

te„ 69*.tfTakara Heraculase™ (SSlttl) , Advantage cDNA PCR Kit 
uyfyVftM) {C-g-^tlSDN A/KU ;* 9-*, TAKARA Ex Taq (S?@^?±^ 
) , PLATINUMTM PCR SUPER Mix (9>f 7r^/ ^^U f 

[0011] 

: tr^ y n y-||»T-ar^ («52. ^111. m#^^fcl989^ 

«*. @g#J## 2 * fc » 4 3 *l $ <Z>ftd>££B!£r & £ D N 
A 1 0 Sl~$«f 5 0 illgl®!^) MDNA$:M^.liRandom P 

rimed DNA Labelling Kit y fcfJB[) , Random Primer DNA Labelling 

Kit Ver.2 (SiS^ftfg) , ECL Direct Nucleic Acid Labelling and Ditectio 
n System (77j/t i±V 7 Jl/~? is Y %t$g) „ Megaprime DNA-labelling system ( 

&tf££2:#T*^ *#fl&K:tt49*.fcf, 6XSSC (0.9M NaCU 0.09M^X>^-^h 
U>7A) , SX^WVl/ (0.1%(w/v) 7^n-;i/400. 0.1%(w/v) 7}f y fcf- 

9 ffifE4#2 0 0 1 - 3 0 6 3 0 4 9 
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;i/fcfDUK>^ 0.1%BSA) , 0.5%(w/v) SDS^t^lOOMg/ml^tt-^^*^^DNA#^ET 
{C. ^fetilOO^g/ml^^if^SW^DNA^-g-tfDIG EASY Hyb^?g (K-y>^f-V 
>A>fAtt) 65*CT?^?Sb. TfcV^lXSSC (0.15M NaCl, 0.015M^X> 

Wtf-hVVJ*) £<fcrjo.5%SDS##Tlc. ^M-ei5^©^S&2Hl^VA, ££{c 

0.1XSSC (0.015M NaCl, 0.0015M? X>^- h y ?2») fc^tFO^SDS^^TlC 
5?-^-X^-cDNA^>f^"9U — ($J1000000pfu)&£g£MlC, TAKARA LA taq 

™ (^?s^tfc^) $:Mv^Tg^^J##ll{c^■rDNA^®^^j##l2^c^'rDNA$:y^-r 

T-i: L/TPCR$:a ^ V^^ , D-^i:•r-5DNA$:^tl^lg•r-5C:t^m*-5„ PCRHJCS$t&D 
NA^>r^U-250nglC^y hti^©£j£^&8$#nbTSO£-r£ 0 PCR£>^#«. 
94°CT*2#MM&U -e©^8TC-e3^ra^Mbfc^ 94iCT*30#^, 55-C*e30# 

ffi5fc£„ 7#Kl^ffi£;fT,£:DNA£:#gMlCl/TMegaprime DNA-labelling system (T 

totnn- — A>f #V1?-S/H > 6XSSC (0.9M NaCl, 0.09M^X 
>»t h 'J 9 A) , 5X^>7\^h^^ (0.1%(w/v) 7 W 3 - ;i/400, 0.1%(w/v) 
^ytfn;i/tTDU O.lftBSA) , 0.5%(w/v) SDS&tfl00#g/ml^|$1f>>r3|i^D 

NA#^ETIC. ^fettlOO/tg/ml^Sif^r^^-DNA^^-tfDIG EASY Hyb|§?& (/<- y 

v>/n>t a&) *-e. 65t;7?^ML/, &v^ixssc (o.ism Naci. 0.015 

H^X^th'j^A) fc<fcrJ t 0.5%SDS##TK. MT?15#H©«iR<g:2IStTl> 
, £«MC0.1XSSC (0.015M NaCU 0.0015M# JiyWl-f- h V V A) £J:0O.5%SDS 

[0 0 12] 

Jfta£BB^FtcSr5V^T, Wi«*X7 7^ h • h U i^f^S (Hunkapiller,M.et 
al., Nature, 310, 105, 1984) ^©M#(3D^^fClp CT, tKIfcCD'ffc^rifc&fT 
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if *n 

e>zii:{c«fc vmm-r&z. 

[0 0 13] 

JtfiB^J: 5 {CLT#b*l£;£^^#£n- KtSDN A&, rMolecular Clon 
ing:A Laboratory Manual 2nd editionj (1989), Cold Spring Harbor Laborato 
ry Press, TCurrent Protocols In Molecular Biologyj (1987), John Wiley & 
Sons , I nc . I SBNO-471-5 0338-X^ IC mM £ *l £ © IC ^ D T ^ # # — \Z9 
D-->^fSril^tS 0 fflV^/<^#-£: LTttWiLJi, pBlueScriptll 
(Stratageneft^J) , P UC18/19/<* # - (^?@jg£fc§g) , TA^n-~> 
(Invitrogen^) ^Iptfe^So 
[0014] 

v * n-n>^$tl7^itffSDN A<Z>££££$ftt« Maxam Gilbert^ (#lpt 

{£, Maxam,A.M & W.Gilbert, Pr oc. Natl. Acad. Sci. USA, 74, 560, 1977 ^iCfB 
^$tlS)^ Sanger^ (#J^-tiSanger,F. & A.R.Coulson, J.Mol.Biol., 94 , 441 
, 1975, Sanger, F, & Nicklen and A.R.Coulson., Proc. Natl. Acad. Sci. USA, 74 
, 5463, 1977^lCga*£*l£) }C<fc UfiUgf-S Z. t^T'tS. 3<Z>|gl, WX\m 
flstCDTermo Seqenase II dye terminator cycle sequencing kit (77i/^A7 
T^VS/TttJg) , Dye Terminator Cycle Sequencing FS Ready Reaction Kit 

[0015] 

(3) zm^v z-omm 

K'TSDNA©^'^*-^ m^<D^m J.,Sam 
brook, E.,F. ,Frisch, T. ,Maniatis^, ^U^x.^-? U-~y >f%Z2ffi. (Molec 
ular Cloning 2nd edition) , zi — ;i/ F /\ — A — 7*'7 h I) — 

|g?T (Cold Spring Harbor Laboratory press) 4$iC§!4£;£ tlT V^2?80 JC^ 
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&zf?X$ KpUC119(^S3i (m 7r-^^KpBloescriptIlUh9^f 
5> »#«:1&ij»Iifii:-r-6»^tt, Ml^7X$ K P ACT2(Clontec 

httm)^, mmmm^±mmnt^>m^it. «*.«pbi22i (ciontech *±) ^ 

-So 

-FtiDNA £?§^We2jS3!;* -ft « r £ © *tm%$&m'<? $- SrHHKf S 3 
£ D N a &m A $ ft z> iz £ v * t 7 n *e - # - <d 0J $r T tc *g & zr - 

i E-*- (lacP) , h'J^h77>t^n>©^n ; E-^-(trpP) < T/l/^— > 
^-^nXD^D^E-^-CargP). f> - u y&zfn ^- $ - (galP), 

tac^n^E-*-, n-Ju^-Z-^ TSzfU^-*-, X7T-i?(DZfU^:-& 
-U-pL, *.-pR)^t:$>VfZ>Z.}l-tfT*%Z> 0 1&£ffllfc###T?&**#JC 

&adhi n ^ - # - & £ £ & § r t £ & 0 iiii^niit % & 

tea, (nos) yn^-#- % ^-^Ntr>-a-^ 

(° CT ) ^D^E-*-, %V y^V-^+fj ^^^>^^(CaMV)fi^l9S 

^n^E-^-cAT^JC^^ftSrZl- K^-SDNA?:^ A1-*ltf <fcV^ 
itfj&O^WB:/^;*^ KpACT2»ADHl>''n ; E-#-£:;tLT£tK ^^X^ K 
^fctt^^^^CDADHiyD^-^-^T^^^^^&n- Kt*DNAfej» 
A-Ttlli, #^&&n- K1-SDNA$rM^.«CG1945(Clontech^±Jg)^0!)^# 
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v 



[0 0 16] 

(4) m9tmmmm<Dtti 



«U «^.tf*A=I©*it«|JftT»«BY-2 h^Dzr*/ (Black Mexican Swe 

et) ©jg^j&O&T&SBMS $^£#^3 - £ § o 

1/^3.5 — . ^ n-^ yffj (J.SambrookP,, 



ICLfcYeast transformation kit(Clontech^±$g)^ ££f VNT^At* £> Zl £ #*e 



5. fc, 

(#<^¥2-58917^tK#g§HS60-70080) , h^X hAffix l/^ h D ^ 

U-2/a>^fjSS (4fRHS60-2518872fetJt#W^5-68575) , r-f 
(#^5-508316^t?#^Bg63-258525) *©-«fi&&DN A#ASstC J: 

[0 0 17] 

*»WtcMv%&*i*-^>f h*-f->^tt£LT«, KJt«1g«#fc*SftT 
Sit ©«8*<sJ> * jYitj-i—y if 3 r £ % t £ & e 



1 3 
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##3c, «SI : feL<ttf?fiDS*ifcr^ ^mSe^JlCoVNT, WZ.lt http://www.ch 
.embnet.org/software/TMPRED_form.html lCgB^£ *l-g>^3irP$!l V 7 h^XTS: 



&&6«l5at>f h*>f->g*fic (HEJESMUffl) , IB#I#-i§- 1 © 7 ^ y 



-5^5 0~1 1 7 6T?^S*i5 7 5 yifcS»0**&J&S3£#S3Hf>f h*>f->S# 
* (ISIIjfiiett 3 fi) „ @B#I##3 ©7^>^#-5§-3 2-1 0 3 6T?jg*3jh<5 7 

^iro^sfMSt^f h*>f->s«# (Kjtai«2fi) , ^tie>© 
mncDT^ y^tci o©*^- >^#iu$tife7^ smmmfrbtezmm 

[0 0 18] 



[0 0 19] 



3& aQ> 



2001-3063049 



#2001—073812 

■t i 

(D c D N A ^ y 9 V - £ £ L T If P C R IC ^ Jf "t S fiJ« ^ # & M V \ T if 
lftRf&&*TJ*.tt«fcv*. #fxJ£> S/n >f 5f*-X?-©cDNA9>f -f<5 U - It 

&ff*.HU 1 <Z> 7 3 9 6 — 1 1 7 6T5a*3*l*7 5 y»S!#f 

^1©T^ ^8ft##i 96 — 117 B~£mtsti&7 $ J&MW. BB^!I#-^l©T 
^ 5 0-1 1 7 6T*^£*l£7^ 7^BB#I, B!#l#-& 3 ©7$ ^B*#-& 

3 2 — 1 0 3 6*ea%3*lS7 5 y|MB#I, &&&£tl&CZ)73 7M!£rfC£V*T 

2 <Z>&£#-9- 586-353 1 T*a*3 jft£«3IBiai> BB^J## 2 ©&«#-!§• 1 4 
8 — 3 5 3 1 *e^$tl§^S@H^J> HJ*J#-*M 9 4 — 3 1 74t^$ 

*E n P— £ & £ D N A &3*WN5 iil^T'lS. 

[0 0 2 0] 



1 5 
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3- K$tlSH^.^i;>^r^---fe- (Maeda T et al. Nature:369 242-245(1994) 
— (Shieh,JC et al, Gene Dev. 11, 1008-1022 (1997)) ^r&^tf & ^ ttf 
[0 0 2 1] 

[0 0 2 2] 
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„ it 

-<D5'3LMWIZ\,Z, PCRtCi:oTitipS$nfe3J<y 2? Is** F£? 

« r ft £ tf? U 5^ l/;f ^ F £ ^ ? # - i: <Z>»£§tf>8gt fcftl h 3 3 ffcflS^ffifgliia 

, i^©i^ffi#fi5fc<DcDNA©9>f y^U-S:, X^>3f 
[0 0 2 3] 

x*t?y*i--^<Disis-A-M^mn^8izrt?T$ smmmzm-tz* 

[0 0 2 4] 

akiNflflSK:, Two-Component regulatory system*: V£&tlZ>M!ll&ftWWifcM%k1feZ: 
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o-Component regulatory system £ LTtt, MxJ£. S/D -4 Z "^X-MCfe ^TW:5 
®9Stf>^sS# ETR1, ETR2. ERS1. ERS2fc J:t5EIN4 (Chang et al. Science 262 
: 539-544 (1993). Hua et al. Science 269:1712-1714(1995), Sakai et al. PI 
ant Cell Physiol 39:1232-1239 (1998) ) -f>^j§ffitf>iz flMB fc^^S A tH 
Kl (Urao Plant Cell 11:1743-1754 (1999) ) KMfc b£ Two-Component regul 
atory system £ Z\ £.-tfX^Z> 0 
[0 0 2 5] 

£Z1£:%T?#£„ M;L&> Saccharomyces cerevisiae^£>tfl^gp#fi5fe<Z>^^J± 
-fe>-F-^fg£^-r<5#W^ft£:3- Fi-<5Slnl3t^£^£1*fc#c (Maed 
a T et al. Nature:369 242-245(1994)) 5:^^-5 "^^t^5„ Zl <Z)$c&Sacch 
aromyces cerevisiae {C#:£-3"£Bg— CDfc: 3f ^--tf^t fc^-fS # > A 

>-v--T°%>2> rcsc»^^ <d k mm^> &mm9<D mmm mmm iz & & & phks«-g 

[0 0 2 6] 

±mm icmx v s ^ 9t«&ffli& * £ Raffia # ^ 9 z ^ - k t- & d 
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[0 0 2 7] 

#0>4M^ &.fQ~fZ> J &4 b ^} — > t. bX It. trans-zeatin, cis-zeatin % benz 

yl adenine, thidiazuron^£#lf & 3 t tfXg Z> 0 Mi^-Y h — 

LTJ±, St^&ri nM~$Jl mMT&tU^J: <, 1 0 nM~» 1 0 0 #MjW 

[0 0 2 8] 

Slnl3a^^S:^^$ia:^^)PTP2 Tyrosine phosphatase^ft^^ (Ota et a 
1, Proc.N.A.sci.USA, 89 , 2355-2359 (1992)) £#ALfctfc^&£TM182 (slnl 
A) #fc (Maeda T et al. Nature:369 242-245(1994)) ^^^cMMhl VXQzR} L 

MmtLx. 0tmm.tLxifj]/-=i-x$:m\,\f-mj&<D&£>yizmmm£ 

hxif^? b-x&m^fc.mi&. M^.^iD0Lu+Gal^$:Mv^sz:^:Je^^^i|^^^c 

[0 0 2 9] 



1 9 
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# T £ 5 . RcsC»^^- I^SL^o cps-LacZ £ ^ A U fc ^CJSiB OTl 

, X-GalCDSIfeS:*^%*fca:|K#^pifiT*lH»-r*i«^V^ (Suzuki et al. Pla 

nt Cell Physiol 42:107-113(2001)) „ W?>* *MR4Mt«:'&*fiM hA-f->^ 

[0 0 3 0] 

»7> hfi^S £ ilOfje grille J: oT, ttttftKCD^&lf^ h*>f — 

x%z>. 

[0 0 3 1] 

[0 0 3 2] 
[0 0 3 3] 

(Hi&f&Ml) AHK3 (AAF99730) cDNACD 9 D - ~ > ? 
i/ U <4 JL X± <D Wass i 1 ewsk i j a^$g © £ 70%© x =f- ;V 7 ;i/ a - JV X 1 
»U S&JC1.5XCD^16i65Rai^hU ^AT?10^PB«BUfe. dft&iKSfoKT? «fc 

<^r3fct, GM^riffi (4.3g Murashige and Skoog' s basal salt mixture, 1% ss 



2 0 
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ucrose, 10ml of 5% MES-KOH (pH5.7), 0.3%Phytagel™ (SIGMA)) T*2Mmmm 

M*Lfe„ Z.<Dm®m&mzi0ml(D# i ii> l Ay7T- (200mM Tris-HCl ( P H8.5 
) „ lOOmM NaCl, 10mM EDTA, 0.5% SDS, 14mM 0 * )\,fs V ^ J -/I) tlOg 
V>' 7 =-J-fl'e>^W.1tto%-t=. 0 Voltex $*4>—1*mW& £*>{C10ml(Z)?n 
UjjsJVJ*$:tox.TmL<mWV. 10000IlI«sT*20^r^/[>L/fe o tSJfc L£?fcJi&CL 

20^»iaaSv&L, fcfcJR&ISJRLfc. £fcM>£2mltf)TE (10mM Tris-HCl ( P H 8.0) ImM 
EDTA)iC^Lfc&£, 0.2ml©3M h V V A ( P H5.2) t.5n\0)3L* J-)V* 

RNA&tfcJRfcLTiajRUfc. dCDRNA 40 /*g&30unitCDFPLCpure T 

M 

Dnasel (Amersham-Pharmacia) £60unit©Superace(Ambion) ZtiapLZZ. £lz J: 

;WC J; o Tiffin L£ D Superscriptll (GIBCO BRL£tfSQ £MV\ r©RNAiC. oli 
go(dT)12-18 (amersham-Pharmac i a) $:^7-f7-i:U Superscriptll 
©^•r^^MfC j; -oTPT-PCRSjCfr^^illgL/^o RT^rcR£j£»4421C*C40#fjV* 
, Bl$£i-£cDNA£if«gL£o 3 <Z> cDNA & (&£M £ L T , @B#I##16tC^-f-DNA£ 
^^aB^S-tlTjC^^-DNA^^^-r LTPCR£/S£fi^, ffi^!f##4 T*5t$ 

*lS*&SlB#f£^-r.£DNA$:ffiI@L£ 0 PCR^JCttHerculase Enhanced DNA Pol 
ymerase (T0YOB0) fc/Ev^ £|§?DNA500ng % :/^-f V-DNA#*100nglcg*l$!#jC^ 
oTdNTP^if J KJ^|g^S : ^i >T 5o itt l© J g^$ : ^ Lfeo PCBCD^frtt, 9 
4"CTl#ra#jBU 94TCT?30#Rr, 55t:^30#^ 721C T?4#|fif©-9->f 

[0 0 34] 
(HJ6M2) pHM-1©^^ 

P415CYC1 (Munberg et al. Gene:156 119-122(1995)) SfflRBpiRSpe I £BamH 

K#I#-*18fcJ:tJCl 5C^-r^DNAWf^S:y>*-i:LTT4 
DNA Ligase£Mv%T#AU KN15CYClCarfc CttKSIHM hSacI 

I, Apal % NhelfefsfjiJU pHM-ltLfc„ 
[0 0 3 5] 



2 1 
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pHM-l$:TO#*Sal I iiSacI I fcJB^TTOLfe^ «#I##4 
^tt@B#f£;g"t§DNA£:T4 DNA Ligasefc^Tlit^;? # -pHM-lCDCYCl^O 

femn*m^TmML, zm-?^*^ kp415cyc-ahk3&#£ 0 

[0 0 3 6] 

(HJS$I4) AHK2 (BAB09274) cDNACZ) ^ n - — y £T 

mMMlT*mm Lfc£Mk£ »J 3S»C^tC <fc o TfSM t, fccDNAfc^S? £ LTK^J# 
#19{C^^DNA J: t) J ig^J##20iC^^DNA^ ^9 >f tCM VxTPCR^fS ?:^TV^ 
, gB^J#-^2T^$tlSm»@B?!l$:^t-SDNA$:ii(tgbfco PCR&jSlCteTAKARA 
Pfu Turbo denature (S*@jt*±SD £MV^l?DNA500ng N >f V-DNA#^50n 

eizm mmc& o x a ntp& ^sjcjb^e* & u rso # 1 ®fcmm zmm v p 

CROD^ti. 941CT?l#iaM8£U 941CX30#|^ 55t:X30#ra. 72'CX4#|ffl© 

^ ;i/ $:30i?-^ * )vm *; as-r r t ic * y Jt?«g & & r & v\ a i&©dnai$tJi ©*t 

[0 0 3 7] 

(H]6iM5) AHK2 (BAB09274) ^M^cDNAtf) ? n — — y >f 

#■^■21 IC^DNAfc J: SI#J#-£22K:33%'*- DNA& ^ ^fY-i: b XPCR&J5& \^ 
> @B#I## 2 5 8 6 — 3 5 3 1 Xat£*l£i£^BB#l<Z> 5 ' t^^ICATG 

£tf#BL£:£ttIB^J£^§DNA£^i|(ILfc„ PCRSJ&tC&TAKARA Pfu Turbo de 
nature (^*gSg*±§g) £M V*iiMDNA500ng, :7^>f V-DNA&*50nglcS£lJ!§^C 
tot dNTPft^SliSffi*R*€:*iBIU , r50xtl©SJS1([ ! feWSEbfe. PCR<D^#» 
, Q4Wl&m&ffi.h. 941C T?305BMBU 55^CX30#ra, 721C7*4^ra©^>f 

[0 0 3 8] 

(£JS#!6) AHK2feJ:^AHK2A^JI^^^-<7)#^ 
pHM-l&SHlBgSilSacI I iiNhel £JB VnT^ISt Lfc^, |g£ttf 4 £ £ 
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5^#fcDNA$T#£T4 DNA Ligase£/B V^ffe^i^? # -pHM-lCDCYCl^n =E- $ 

SrJi^TSlfiU Sg^l^X^. Kp415CYC-AHK2^<fc0p415CYC-AHK2A§:#fc o 
[0 0 3 9] 

(H;8S#f7) . 2fC7£ffifg^#;TM182-AHK2. TM182-AHK2 A £<fc TM182-AHK3(Z>#$g 
tl fe^^y ^ X ^ Kp415CYC-AHK2, p415CYC-AHK2 A £ p415CYC-AHK3 £: 
-etl^tlM^T* Slnl3t-B^^^^"e^STM182 (slnlA) (gffffl (Maeda T et 
al. Nature:369 242-245(1994)) 'kM'gM&Lfra J^iRil&Polyethylene gly 
col/lithium acetate (PEG/Li Ac) -mediated transformation g^ffiV^ CLONTEC 
H*±: MATCHMAKER Two-Hybrid System 3 User Manual 22^- VlzmMZ tl& VII 
.Library Transformation & Screening Protocol slc(*£o T?T o fc- #^>4T>-SJ^ 
K^f^^n >f ^XD^H^tt^m^-rS £ £ fcftJM U DOLU+Galifpj&^£W 
•f£7£KJ&gl^*£^U #^^J&g|#:TM182-AHK2, TM182-AHK2 A i5 J: tFTM18 
2-AHK3£#£„ 

[0 0 4 0] 

(HJ6#>|8) #?£ft]!£3£#TM182-AHK2. TM182-AHK2 A £ J: tmi82-AHK3©-9-^ h 

Hi&$l7T?# £> *vfe*^®^Sl^TM182-AHK2. TM182-AHK2 A;j3«k 0TM182-AHK3 
<Dt&mffl.lOtil (.BMBSOOffiifc) ^S100nM<Z)trans-zeatin£^j&nLfcDOLU 
+Gul*5c^±{CXJi<y h bT, 30rT'30l$|^#£^-?-tf>£li r S:gl3iSU 7= 

^©MH, TM182-AHK2. TM182-AHK2 A £ <fc t^TM182-AHK3© Va-T^KD^^^SI 
trans-zeatinSr^AUbfcDOLU+Gul^^c^^J^litrans-zeatin^^JUL-feDO 

<£>Zl2:&5ligL<fc. trans-zeatin^&CD^^lCgSfrki* 
DOLU+GaHgfifiTf «TtgT*& -5 Zi:%fll«bfe. 
[0 0 4 1] 
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u tl 

(HiSsM 9 ) *?^M^g|#:p415CYC-AHK2AJ3i:t;p415CYC-AHK20D-»?-^ h^^f — > 

HJiM7l?# & tl fc;$:^fJ3g^#TM182-AHK2 A £ J: OTM182-AHK2. & X$iZ.m 
Ml 5 7?#b*l£^3gmftTM182-CREl©Jg#^£a*©^K ( 1 nM. 1 OnM 
. 10 OnM. 1 mM. IOaM. 1 0 0 nH) b$l4 — > £^t?D0LU+Gul* 

5c*gi&-htC*^y hLT, 30T;T?30l$ra^&fT^ J £©£W£MilU *rV9Jb 
#*^lCT¥*&*g0Lfc„ *ltC. ##^fr«g|#;tf£W^fg^&o£: tran 
s-zeatin 33<fc££ cis-zeatin ©fti£^M?:^i"= 
[0 0 4 2] 





AHK2 


AHK2A 


CREla 


trans-zeatin 




lOOnM 


io^m 


cis-zeatin 


10*iM 


lfiM 





[0 0 4 3] 

(HJgMi o) CERi^n-— y>fmi/u>( yH-X±cDW7r~P^4 -?^V-(D 

*/ V A ^ ± Xi- 0) Wass i 1 ewsk i j a^$g ©g^- £ 70%<D x )\> y Jl> n — )V7i 15H& 
ft, $e>iC1.5SU(Z)J^IEiS^^-h U ^ATlO^^SLfc. ZL*i£gsWcT*J: 

<$&ofc|&, GM3|i& (4.3g Murashige and Skoog' s basal salt mixture, 1% ss 
ucrose, 10ml of 5% MES-KOH (pH5.7), 0.3%Phytagel™ (SIGMA)) *??2aaiaraHt 

mWh, lOmlGDjfcaiAy 77- (200mM Tris-HCl (pH8.5) „ lOOmM NaCU 10 
mM EDTA, 0.5% SDS, 14mM ]3^^^hX^;-;i/) 1 10 g © 7i ^ -;i/©M-& 
#t&;&!lx.fc„ Voltex $3fif-T-ji#^ $ e> iClOml©? d n 7 * )M*%:1M?LT 
WtL<mWL, 10000ErtE-e20^ISia^bfc. EIJRLfc*Jf lCLiCl«:*i»«K2M ' 
fcfc£<fc?lC;&n;t, -80TCT*3^^tt^ 10000®«*e20^|fflJft^U, £fci$£EI 
iRLfeo ftMj£2ml©TE (lOmM Tris-HCl (pH 8.0) ImM EDU)Km^bf^$>t. 
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0.2ml<Z)3M JftWtf- h U A(pH5.2)£5ml©a:# J TJ&frU RNASr^fc 

JRil bTEJlKbfco Zl*l#>£>, Oligotex™ dT30super ( 0 # n y &J8v\ 
TpolyA#jf£-£ b fcRNA £ EUR b „ 

fftffib fcpol yA*>>$g-£- b fcRNAj^ £> © 7 7 - SJcDNA ^ >f ^ U - (Z)ffr& JiZAP-cDNA 
RSynthesis Kit (Stratageneftgg) £MV^ Si^#JC^o T#Lfc„ #e>tlfc7 
7 — cDMA 9 -f ^ V -(DtsM «500000PFUT& o £ D 
[0 0 4 4] 

(^li&Ml 1) CRE1 aODNA^D-^M 

#J^Lfe37 7 — ^cDNA^>f y — (D7 (^JlOOOOOOPFU) b 

X. TAKARA LA Taq™^ y h (^mmtM) £«W ®J^J#-Sf lHC^t-DNAfc^fctf 
m^m^rl2lZm-tmk-k-f^^^~t bTPCRH/SfcfrV^ DNASrifiUbfeo 77 
- ^lOOOOOOpfm :79>fV-DNA#*0.2/tMK:*y hSfc9§#lC$£o T d NTP& 
j£ffiJftfc&*ftbT£j©|ft&aiSEbfc. PCR<Z)^#ti, 94T; T?2#iaiiMfi U 94t: 

r*3o#^, ss^-eso^i^ 68r:-e 5#H9©-tf--f *;i/£4oi*--f ?;i/£gysg^-- mz 

J: V\ gl&ODNAmJi ©if flgfcfTo £ 0 3 *l£DNA£|#M 

IZ bTMegaprime DNA- label ling system =3fy h (7Vt/t A7 7;i/Vi/7tt^ 
) &JBV^ifi|IDNA#f#25nglC32PdCTP 2.0 MBqlc^iHb, 3r y h iCfl^S tl^M 
/S0^S:^^tIbT25 i t4l<Z)MJ5&M$rM^b^ o ^;ML5JC&£37r lO^Hf? r 

[0 0 4 5] 

nhfrfczfu--?*:m\^xfemzffi.-=>xzf ; 7->7j\>( zrv ^^a-t/^y^n 

V^I$£-r£>CREla3t£^£^n-- >^bfc„ ZAP-cDNARSynthesis KitGDgfcfE 

-r;i^^-±fcDNAS:isapsi±fc^ m^m^m^-r^^mz^i)^ yj;\s*-± 

JCDNA£:®5£ mMl>1t7 -i Jl#-$:m^X. 6XSSC (0.9M NaCl, 0.09M 

^I^th'J'JA) , 5Xy : Z/7\;VhmWL (0.1%(w/v) 3-;i/40(K 0.1%(w 

/v) 3jf U y 0.1%BSA) , 0.55&(w/v) SDS^moo^g/ml^ftlJ-^r 

5»^DNA#^TIC. ^jfelilOOjttg/ml^^-tJ-^^^-DNA^-g-tfDIG EASY Hyb?§$E ( 
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#200 1—073 812 

I, it 

^- y >#-v>/wa*±) Nicest: x*&ulj=.&. ixssc (o.ism Naci, o.o 

, £&IC0.1XSSC (0.015M NaCl % 0.0015M^ x>^^- h y ^ A) £ <fc t>*0 . 5%SDS 

[0 0 4 6] 
(HJSM 1 3 ) CREla cDNA© ^ n - — > 

_t^(D J: IC LT#£ ^ n ->©cDNAS:^Mi: IT, I2#f#-5§-13lC^-rDNA£ 
<fcOT3»#14(C^"tDNA$:^>f v-fc LTPCH£j5S&fTV\ I2?rj:g-Jf 6 
:|l&&iSSBfl&^'f"<&DNA$:it*gl/fc. PCREfSfCteHerculase Enhanced DNA Pol 
ymerase (T0Y0B0*±®[) SfflV* 7 T~ $/DNA500ng % V-DNA#* lOOngtC^r y 

b^^^lC^oTdNTP^^JCSffl^^^ifnbTSO/il^M^^MMbfcc PC 
Rtf>^#&. 94TCT»l^|ffl4ljtaL/, 94TC7*30^|ffl, 55°C-£30#H9> 72*CT*4#ra© 

[0 0 4 7] 
(HiMl4) CREla^y<^^-©#^ 

^M$&Ms<?# — "e^-Sp^SCYCl (Munberg et al. Gene: 156 119-122(1995) 
) &«K»Ite«alT?*JWibfcSL 2T#fcfB3«#6^$*l£&* 
BB#J DNA &T4 DNA Ligase£ JBv>T2g3a^ # — p415CYCl<DCYCl:/n ^E- 

feSrt^g tfr&SS^J&jt^S & ffl ^ XmU U HIJB^ X ^ KP415CYC-CRE 

i 

[0 0 4 8] 

mmmi 5) mEu^mm-t ^mmmm^^m 

#e>tlfep415CYC-CREl $:^V^TSlnlst'S^^^I*•e*>§TM182 (slnlA) (fff 
ffl (Maeda T et al. Nature:369 242-245(1994)) £?£®^g|bfc 0 7£®ig$|teP 
olyethylene glycol/1 ithium acetate (PEG/LiAc)-mediated transformation 
CL0NTECH*± : MATCHMAKER Two-Hybrid System 3 User Manual 
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lC!Big£*l5 VI I. Library Transformation & Screening Protocol s{C^o Tf? 

LU+Ga 1 Jgifc V&WtZffiZmiRl, TM1 82-CRE 1 £ # £ „ 

TM182-CRE1 ©^#MlO/tl (^©$>800M#0 5:^^100^11© Trans-zeatin 
Z'&tidOUJ+GumXIgi&lZXtfy h LT30'CT*2H|gig«£?7V\ ;fc^ifgg|#; 
tftrans-zeatinlcStfLT/fcgU DOLU+Gu «ffgfC&£ 3 £ £5£ 

MVfc 0 ^TM182-CRE1#\ trans-zeatin (D^ia<D^Mlzmt> "oi* D0LU+G 

[0 049] 

^MM7T*|#fc#^ijeg|#;TM182-AHK2 A £DOLU+Galigi$200ml icffig U 30^ 

967s:^'l^-h©#^ai;i/{CAnfc200 it tl(Z) DOLU+Gu lMiCfiMS:l|BMa 
&SJ:9(Cffilt^tfc7>yt>f^l/- h&««U fJB£K:, 200^1©DOLU 

B&ffittfig#M£20 i ttl-roM:/l'- h©#^:n;wc8s;&[iu 30rT?30^r^* 
[0 0 5 0] 

^J&M7T#fc#?£Mi&g!#TM182-AHK2 A £DOLU+Galigifi200ml {Cffi® U 30*C 
965^ Zf Is - h <D & V X Jl IZ 1 ft M<Z> tr ans-zeat i n £ b f- DOLU+Gu £ 200 
Is- b S:PflLit 0 |^B|fC, l^M©trans-zeatinS:^^lLfeD0LU+Gul^^<5!)^$: 
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ii r 



#2001—073812 



r>^dr^x h^s^Ki: uiKts. 

[0 0 5 1] 

mffiM7-Vmt=.J&mmm{fc (TM182-AHK2 A ) £D0LU+Galigi&200mlSC;fgaU 30 
TC^30^Wfjf^i|«:ff^. Hte«16Tf»ftLfe-9->f h*>f->Tdr-^h^% 
MfclOnM^lOO^M^&SJ^ ICSgg £S * ^ft; $ *T^in h fcDOLU+Gul^ 
3c*M{C. lOjttKDatf^bfc^K^gl^: (TM182-AHKA2) &XjJ\*; N LT30*C 
T?30^^#f ^««kSI#: (TM182-AHK2 A ) ©if^tffOg;* *l3^li^«(Z> 

[0 0 5 2] 

^MWXmtzJ&mM&fo (TM182-AHK2 A ) £D0LU+GaI^if!j200ml icfitjlf L> 30 

x;T*3Qf%mMmm*ifo B mmwi ixmtkvr^^ -yyy h 

##%^SrlOnM^P>100^Mi:^^ i^^^^a^^b^-gr, 10^M©trans- 
zeatint^tc^itlLfeDOLU+Gul^^tc, lOjt lCDtffig^Lfc^fC&^ft (TM1 
82-AHKA2) SrXaKy h UT30TC*eSOI*ia»#'t* li ?g?®if£#ltt (TM182-AHK2 A 

[0 0 5 3] 

(a) D0LU+GLUi8Jfi 
Bacto-yeast nitrogen base without amino acids 6.7g 
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■ : U 



Glucose 20g 

Drop-out mix (x) 2.0g 

Distilled water 1000ml 

(b) DOLU+GALigifi 

Bacto-yeast nitrogen base without amino acids 6.7g 

Glucose 20g 

Drop-out mix (x) 2.0g 

Distilled water 1000ml 



(x) Drop-out mix: 



Adenine 


0.5g 


Lysine 


2.0g 


Alanine 


2.0g 


Methionine 


2.0g 


Arginine 


2.0g 


para-Am inobenzoic acid 


0.2g 


Asparagine 


2.0g 


Phenylalanine 


2.0g 


Aspartic acid 


2.0g 


Proline 


2.0g 


Cysteine 


2.0g 


Serine 


2.0g 


Glut amine 


2.0g 


Threonine 


2.0g 


Glutamic acid 


2.0g 


Tryptophan 


2.0g 


Glycine 


2.0g 


Tyrosine 


2.0g 


Histidine 


2.0g 


Val ine 


2.0g 


Inositol 


2.0g 


Isoleucine 


2.0g 


Distilled water 


1000ml 







(c) DOLU+GLtrag^cigMfe 

mm (a) tC2% (W/V) CD*5c&*iDLfcia#«P«I. 

(d) D0LU+GAL^5c^F% 

mm (c) iz2% (w/v) <pmxz»ixnsiLw<*mi&« 

[0 0 5 4] 
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W&m^ 9 

@e^j## i o 
m^m^i i 

I2#l## 1 2 
@H#J## 1 3 
SB^J## 1 4 

B2^J#-^ 1 5 

1 6 

PCR CZ) #) ic^ if 3 *i£:#-y zi?.? Is*^ F^-fV- 
IB#f#-i§- 1 7 

@B#I#-)§- 1 8 

@B^fJ#-t 1 9 

@B^I## 2 0 

pcR(Dfe»ic^tf-$tife^-y zf*? i^*?- F^^-rv- 
@e^if#-t 2 i 

2 2 
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[0 0 5 5] 

SEQUENCE LISTING 
<110> Sumitomo Chemical Co., Ltd. 

<120> Method for measurement of agonists activity or antagonists activit 

y 

<130> P152622 
<160> 22 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 3531 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(3531) 

<400> 1 

atg tct ata act tgt gag etc ttg aat ctt act tea aag aaa get aag 48 

Met Ser He Thx Cys Glu Leu Leu Asn Leu Thr Ser Lys Lys Ala Lys 
15 10 15 
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aag teg teg age agt gac aag aaa tgg eta aag aag cct etc ttc ttc 96 
Lys Ser Ser Ser Ser Asp Lys Lys Trp Leu Lys Lys Pro Leu Phe Phe 

20 25 30 

ctg att ttg tgt ggc tct ttg gta att gtt ttg gtt atg ttc tta egg 144 
Leu lie Leu Cys Gly Ser Leu Val He Val Leu Val Met Phe Leu Arg 

35 40 45 

tta ggt aga agt cag aag gag gag aca gat tct tgt aat gga gaa gag 192 
Leu Gly Arg Ser Gin Lys Glu Glu Thr Asp Ser Cys Asn Gly Glu Glu 

50 55 60 

aaa gtg ttg tat aga cat caa aat gtc aca aga agt gag att cat gat 240 
Lys Val Leu Tyr Arg His Gin Asn Val Thr Arg Ser Glu lie His Asp 
65 70 75 80 

ttg gtc tct ttg ttc tct gat tea gat cag gta aca tec ttt gaa tgt 288 
Leu Val Ser Leu Phe Ser Asp Ser Asp Gin Val Thr Ser Phe Glu Cys 

85 90 95 

cat aag gaa tea age cct gga atg tgg aca aac tat ggt att aca tgt 336 
His Lys Glu Ser Ser Pro Gly Met Trp Thr Asn Tyr Gly lie Thr Cys 

100 105 110 

tec ctg agt gtg cgt tct gat aaa caa gag act aga ggg ctt ccc tgg 384 
Ser Leu Ser Val Arg Ser Asp Lys Gin Glu Thr Arg Gly Leu Pro Trp 

115 120 125 
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aat ctt ggc tta gga cat tct ate tea tea aca tct tgt atg tgt ggt 432 
Asn Leu Gly Leu Gly His Ser He Ser Ser Thr Ser Cys Met Cys Gly 
130 135 140 

aat ctt gaa ccg att tta cag caa cct gaa aac ctt gag gaa gaa aac 480 
Asn Leu Glu Pro lie Leu Gin Gin Pro Glu Asn Leu Glu Glu Glu Asn 

145 150 155 160 

cat gaa gaa ggg ctg gag cag ggt ttg tea teg tat tta aga aat gca 528 
His Glu Glu Gly Leu Glu Gin Gly Leu Ser Ser Tyr Leu Arg Asn Ala 

165 170 175 

tgg tgg tgt eta ate ctt ggt gtg tta gtg tgc cat aag att tat gta 576 
Trp Trp Cys Leu He Leu Gly Val Leu Val Cys His Lys lie Tyr Val 

180 185 190 

tct cat tct aaa gca cga ggt gag agg aaa gag aaa gta cat ctg caa 624 
Ser His Ser Lys Ala Arg Gly Glu Arg Lys Glu Lys Val His Leu Gin 
195 200 205 

gag get tta get cca aag aag cag caa caa cgt get cag act tct tct 672 
Glu Ala Leu Ala Pro Lys Lys Gin Gin Gin Arg Ala Gin Thr Ser Ser 
210 215 220 

aga ggg get gga aga tgg agg aag aat ate ctt etc ctt ggt att tta 720 
Arg Gly Ala Gly Arg Trp Arg Lys Asn lie Leu Leu Leu Gly lie Leu 

225 230 235 240 

gga gga gtt tec ttc tct gtt tgg tgg ttt tgg gac act aat gag gag 768 
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li in 

t 

Gly Gly Val Ser Phe Ser Val Trp Trp Phe Trp Asp Thr Asn Glu Glu 

245 250 255 

ate ata atg aaa agg agg gag act ttg gca aac atg tgt gac gaa cga 816 
He He Met Lys Arg Arg Glu Thr Leu Ala Asn Met Cys Asp Glu Arg 

260 265 270 

gca cgt gtt tta caa gat cag ttc aat gtt age ttg aac cat gtt cat 864 
Ala Arg Val Leu Gin Asp Gin Phe Asn Val Ser Leu Asn His Val His 
275 280 285 

gee ttg tct att ctt gta tct aca ttt cat cat ggt aaa ate cca tct 912 
Ala Leu Ser He Leu Val Ser Thr Phe His His Gly Lys He Pro Ser 

290 295 300 



gec att gat cag aga aca ttt gaa gaa tat act gag aga aca aac ttt 960 
Ala He Asp Gin Arg Thr Phe Glu Glu Tyr Thr Glu Arg Thr Asn Phe 

305 310 315 320 

gag agg cca ctt act agt ggt gta gcg tat get ttg aaa gtc cca cac 1008 
Glu Arg Pro Leu Thr Ser Gly Val Ala Tyr Ala Leu Lys Val Pro His 

325 330 335 



tea gaa aga gag aaa ttt gaa aag gag cat gga tgg gca ata aag aaa 
Ser Glu Arg Glu Lys Phe Glu Lys Glu His Gly Trp Ala He Lys Lys 

340 345 350 



1056 



atg gaa act gag gac cag aca gtt gta caa gat tgt gtt cct gaa aac 1104 
Met Glu Thr Glu Asp Gin Thr Val Val Gin Asp Cys Val Pro Glu Asn 



3 4 
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■ I Is 

355 360 365 

ttt gat ccc gca ccg att caa gac gaa tac gcg cca gtt ata ttt get 1152 
Phe Asp Pro Ala Pro He Gin Asp Glu Tyr Ala Pro Val He Phe Ala 

370 375 380 

caa gaa act gtt tec cat att gta teg gtc gac atg atg tct gga gaa 1200 
Gin Glu Thr Val Ser His He Val Ser Val Asp Met Met Ser Gly Glu 

385 390 395 400 

gaa gac cgt gaa aac ate tta egg gca agg gca tea gga aaa gga gtg 1248 
Glu Asp Arg Glu Asn He Leu Arg Ala Arg Ala Ser Gly Lys Gly Val 

405 410 415 

tta aca tct cca ttt aag ctt ctt aag tea aat cat ctt ggt gtt gtg 1296 
Leu Thr Ser Pro Phe Lys Leu Leu Lys Ser Asn His Leu Gly Val Val 

420 425 430 

ttg ace ttt get gtc tat gac acg age eta ccg cct gat get aca gaa 1344 
Leu Thr Phe Ala Val Tyr Asp Thr Ser Leu Pro Pro Asp Ala Thr Glu 
435 440 445 

gaa cag cgt gtt gaa gca act att ggg tac ctt ggt gca tea tat gat 1392 
Glu Gin Arg Val Glu Ala Thr He Gly Tyr Leu Gly Ala Ser Tyr Asp 

450 455 460 

atg cca teg ctg gtg gag aaa ctt ctt cac caa ctt gee age aaa cag 1440 
Met Pro Ser Leu Val Glu Lys Leu Leu His Gin Leu Ala Ser Lys Gin 
465 470 475 480 
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aca att get gtg gat gtt tac gac aca act aac act tea ggt eta ata 1488 
Thr lie Ala Val Asp Val Tyr Asp Thr Thr Asn Thr Ser Gly Leu lie 

485 490 495 



aaa atg tat ggc tea gaa att ggg gat ata agt gag cag cat ata agt 1536 
Lys Met Tyr Gly Ser Glu He Gly Asp He Ser Glu Gin His He Ser 

500 505 510 



age ctt gat ttt ggt gat cca tea agg aac cat gag atg cat tgc agg 1584 
Ser Leu Asp Phe Gly Asp Pro Ser Arg Asn His Glu Met His Cys Arg 

515 520 525 



ttt aag cat aaa ctt ccc att ccc tgg aca gcg ata aca ccg teg ate 1632 
Phe Lys His Lys Leu Pro He Pro Trp Thr Ala He Thr Pro Ser He 

530 535 540 



tta gtt ctg gtt att act ttt ctt gtt ggt tat att tta tat gaa gee 1680 
Leu Val Leu Val He Thr Phe Leu Val Gly Tyr He Leu Tyr Glu Ala 

545 550 555 560 

ate aac cga att gcg aca gtt gaa gag gat tgt cag aag atg agg gaa 1728 
He Asn Arg He Ala Thr Val Glu Glu Asp Cys Gin Lys Met Arg Glu 

565 570 575 

etc aaa get cgt get gag gee get gac att gca aag tea cag ttc eta 1776 
Leu Lys Ala Arg Ala Glu Ala Ala Asp He Ala Lys Ser Gin Phe Leu 

580 585 590 
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gca act gtt tct cat gag ata egg act ccg atg aat gga gtt tta gga 1824 
Ala Thr Val Ser His Glu He Arg Thr Pro Met Asn Gly Val Leu Gly 

595 600 605 



atg ctg aaa atg ctg atg gac acc gat ctt gat gcg aag cag atg gac 1872 
Met Leu Lys Met Leu Met Asp Thr Asp Leu Asp Ala Lys Gin Met Asp 

610 615 620 

tat gcg caa act get cat ggc agt ggg aag gat ctt aca tea eta ata 1920 
Tyr Ala Gin Thr Ala His Gly Ser Gly Lys Asp Leu Thr Ser Leu He 
625 630 635 640 



aat gag gtt ctt gat cag gca aag att gaa tec gga agg etc gag ctt 1968 
Asn Glu Val Leu Asp Gin Ala Lys He Glu Ser Gly Arg Leu Glu Leu 

645 650 655 



gaa aat gtg cct ttt gat atg cgt ttt att ctt gat aat gtt tea tct 2016 
Glu Asn Val Pro Phe Asp Met Arg Phe He Leu Asp Asn Val Ser Ser 

660 665 670 

etc etc tct ggc aag gca aat gaa aaa gga att gag ttg gee gtt tat 2064 
Leu Leu Ser Gly Lys Ala Asn Glu Lys Gly He Glu Leu Ala Val Tyr 

675 680 685 

gtt tct agt caa gtt cct gat gtt gta gtc ggt gat ccg agt egg ttc 2112 
Val Ser Ser Gin Val Pro Asp Val Val Val Gly Asp Pro Ser Arg Phe 

690 695 700 



egg cag ate att aca aac ctg gtt gga aac tea ate aaa ttc aca cag 2160 

3 7 mSE#2 0 0 1 - 3 0 6 3 0 4 9 
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Arg Gin He He Thr Asn Leu Val Gly Asn Ser He Lys Phe Thr Gin 

705 710 715 720 



gaa agg gga cac ata ttt ate tea gtg cac ctt gca gat gag gta aag 2208 
Glu Arg Gly His lie Phe He Ser Val His Leu Ala Asp Glu Val Lys 

725 730 735 



gag cct ctt act att gaa gac gca gtg eta aaa cag cga eta get tta 2256 
Glu Pro Leu Thr He Glu Asp Ala Val Leu Lys Gin Arg Leu Ala Leu 

740 745 750 



gga tgc age gag tec ggt gag aca gtt age ggg ttt cct gcg gta aat 2304 
Gly Cys Ser Glu Ser Gly Glu Thr Val Ser Gly Phe Pro Ala Val Asn 
755 760 765 



gca tgg gga age tgg aag aat ttc aag aca tgt tac agt act gag agt 2352 
Ala Trp Gly Ser Trp Lys Asn Phe Lys Thr Cys Tyr Ser Thr Glu Ser 
770 775 780 



cag aat tct gat caa ate aaa ttg eta gtt aca gtg gag gac act gga 2400 
Gin Asn Ser Asp Gin He Lys Leu Leu Val Thr Val Glu Asp Thr Gly 

785 790 795 800 



gtt ggc ata cct gtg gat gca caa ggc cga ate ttc aca cct ttt atg 2448 
Val Gly He Pro Val Asp Ala Gin Gly Arg He Phe Thr Pro Phe Met 

805 810 815 



caa gee gac agt tec aca teg egg act tat ggt gga act ggc ata ggt 2496 
Gin Ala Asp Ser Ser Thr Ser Arg Thr Tyr Gly Gly Thr Gly lie Gly 



miE# 2001-3063049 



2001-073812 



820 825 830 



ttg agt ata age aaa cgt ttg gtt gaa etc atg caa gga gag atg ggg 2544 
Leu Ser lie Ser Lys Arg Leu Val GIu Leu Met Gin Gly Glu Met Gly 

835 840 845 



ttt gtg agt gag ccc ggg ata ggc agt act ttt tea ttt act gga gtt 2592 
Phe Val Ser Glu Pro Gly He Gly Ser Thr Phe Ser Phe Thr Gly Val 

850 855 860 



ttc ggg aaa gca gaa aca aat acg teg att act aag ctg gaa cga ttc 2640 
Phe Gly Lys Ala Glu Thr Asn Thr Ser He Thr Lys Leu Glu Arg Phe 

865 870 875 880 



gat eta get att cag gag ttt aca gga ttg aga gca tta gtt att gat 2688 
Asp Leu Ala He Gin Glu Phe Thr Gly Leu Arg Ala Leu Val He Asp 

885 890 895 



aac aga aac att aga gca gag gtc acc agg tac gaa ctt egg aga ctg 2736 
Asn Arg Asn He Arg Ala Glu Val Thr Arg Tyr Glu Leu Arg Arg Leu 

900 905 910 



gga ata tct gca gac att gtt tea agt ctg aga atg gca tgc act tgt 2784 
Gly He Ser Ala Asp He Val Ser Ser Leu Arg Met Ala Cys Thr Cys 

915 920 925 



tgt ate age aaa tta gaa aat ttg get atg att eta ata gac aaa gac 2832 
Cys lie Ser Lys Leu Glu Asn Leu Ala Met He Leu He Asp Lys Asp 
930 935 940 
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gee tgg aac aag gaa gaa ttt tea gta ctt gac gag ttg ttt acc cga 2880 
Ala Trp Asn Lys Glu Glu Phe Ser Val Leu Asp Glu Leu Phe Thr Arg 
945 950 955 960 



age aaa gta acc ttt aca aga gtc cca aag att ttt ctt ttg gca act 2928 
Ser Lys Val Thr Phe Thr Arg Val Pro Lys He Phe Leu Leu Ala Thr 

965 970 975 



tct gca act ctt act gag cgc agt gag atg aag tct act ggt etc ate 2976 
Ser Ala Thr Leu Thr Glu Arg Ser Glu Met Lys Ser Thr Gly Leu He 

980 985 990 



gat gag gtg gtg ata aag cct ctt egg atg agt gtc tta ata tgt tgc 3024 
Asp Glu Val Val He Lys Pro Leu Arg Met Ser Val Leu He Cys Cys 
995 1000 1005 

ttg caa gaa acc ctt gtc aat ggc aag aag agg caa ccg aac aga cag 3072 
Leu Gin Glu Thr Leu Val Asn Gly Lys Lys Arg Gin Pro Asn Arg Gin 
1010 1015 1020 

cga aga aat ctt gga cac ttg eta aga gaa aaa cag att ctg gtt gtg 3120 
Arg Arg Asn Leu Gly His Leu Leu Arg Glu Lys Gin He Leu Val Val 
1025 1030 1035 1040 

gat gat aat ctt gtg aac aga cga gtt gca gaa ggt gca ctt aag aaa 3168 
Asp Asp Asn Leu Val Asn Arg Arg Val Ala Glu Gly Ala Leu Lys Lys 

1045 1050 1055 
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tat gga get att gtt aca tgc gtt gag agt ggc aaa get gca ttg gca 3216 
Tyr Gly Ala lie Val Thr Cys Val Glu Ser Gly Lys Ala Ala Leu Ala 

1060 1065 1070 

atg ctt aag ccg cct cat aac ttc gat get tgc ttc atg gat etc cag 3264 
Met Leu Lys Pro Pro His Asn Phe Asp Ala Cys Phe Met Asp Leu Gin 
1075 1080 1085 

atg cct gaa atg gat gga ttt gaa gcg aca agg aga gtc cgt gag ctg 3312 
Met Pro Glu Met Asp Gly Phe Glu Ala Thr Arg Arg Val Arg Glu Leu 
1090 1095 1100 

gag agg gaa ate aat aag aaa ata get tct gga gaa gtt tea get gaa 3360 
Glu Arg Glu He Asn Lys Lys He Ala Ser Gly Glu Val Ser Ala Glu 
1105 1110 1115 1120 

atg ttc tgt aaa ttt agt agt tgg cac gtc ccg ata tta gca atg aca 3408 
Met Phe Cys Lys Phe Ser Ser Trp His Val Pro He Leu Ala Met Thr 

1125 1130 1135 

gca gat gtt att cag get act cat gaa gaa tgc atg aaa tgt gga atg 3456 
Ala Asp Val He Gin Ala Thr His Glu Glu Cys Met Lys Cys Gly Met 

1140 1145 1150 

gat ggt tat gta tea aaa ccg ttt gaa gag gaa gtg etc tac aca gcg 3504 
Asp Gly Tyr Val Ser Lys Pro Phe Glu Glu Glu Val Leu Tyr Thr Ala 
1155 1160 1165 

gta gca aga ttc ttt gaa cct tgt taa 3531 
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Val Ala Arg Phe Phe Glu Pro Cys 
1170 1175 

<210> 2 
<211> 1176 
<212> PRT 

<213> Arabidopsis thai i ana 
<400> 2 

Met Ser He Thr Cys Glu Leu Leu Asn Leu Thr Ser Lys Lys Ala Lys 

1 5 10 15 

Lys Ser Ser Ser Ser Asp Lys Lys Trp Leu Lys Lys Pro Leu Phe Phe 

20 25 30 

Leu He Leu Cys Gly Ser Leu Val lie Val Leu Val Met Phe Leu Arg 

35 40 45 

Leu Gly Arg Ser Gin Lys Glu Glu Thr Asp Ser Cys Asn Gly Glu Glu 

50 55 60 

Lys Val Leu Tyr Arg His Gin Asn Val Thr Arg Ser Glu He His Asp 
65 70 75 80 

Leu Val Ser Leu Phe Ser Asp Ser Asp Gin Val Thr Ser Phe Glu Cys 

85 90 95 

His Lys Glu Ser Ser Pro Gly Met Trp Thr Asn Tyr Gly He Thr Cys 

100 105 HO 

Ser Leu Ser Val Arg Ser Asp Lys Gin Glu Thr Arg Gly Leu Pro Trp 

115 120 125 

Asn Leu Gly Leu Gly His Ser He Ser Ser Thr Ser Cys Met Cys Gly 

130 135 140 

Asn Leu Glu Pro He Leu Gin Gin Pro Glu Asn Leu Glu Glu Glu Asn 
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145 



150 



155 



160 



His Glu Glu Gly Leu Glu Gin Gly Leu Ser Ser Tyr Leu Arg Asn Ala 



165 



170 



175 



Trp Trp Cys Leu lie Leu Gly Val Leu Val Cys His Lys He Tyr Val 



180 



185 



190 



Ser His Ser Lys Ala Arg Gly Glu Arg Lys Glu Lys Val His Leu Gin 



195 



200 



205 



Glu Ala Leu Ala Pro Lys Lys Gin Gin Gin Arg Ala Gin Thr Ser Ser 



210 



215 



220 



Arg Gly Ala Gly Arg Trp Arg Lys Asn He Leu Leu Leu Gly He Leu 
225 230 235 240 

Gly Gly Val Ser Phe Ser Val Trp Trp Phe Trp Asp Thr Asn Glu Glu 



245 



250 



255 



He He Met Lys Arg Arg Glu Thr Leu Ala Asn Met Cys Asp Glu Arg 



260 



265 



270 



Ala Arg Val Leu Gin Asp Gin Phe Asn Val Ser Leu Asn His Val His 



275 



280 



285 



Ala Leu Ser He Leu Val Ser Thr Phe His His Gly Lys He Pro Ser 



290 



295 



300 



Ala He Asp Gin Arg Thr Phe Glu Glu Tyr Thr Glu Arg Thr Asn Phe 



305 



310 



315 



320 



Glu Arg Pro Leu Thr Ser Gly Val Ala Tyr Ala Leu Lys Val Pro His 



325 



330 



335 



Ser Glu Arg Glu Lys Phe Glu Lys Glu His Gly Trp Ala He Lys Lys 



340 



345 



350 



Met Glu Thr Glu Asp Gin Thr Val Val Gin Asp Cys Val Pro Glu Asn 



355 



360 



365 



Phe Asp Pro Ala Pro lie Gin Asp Glu Tyr Ala Pro Val He Phe Ala 



370 



375 



380 



ffifE4#2 0 0 1 



-3063049 



4#2 001—073812 



Gin Glu Thr Val Ser His lie Val Ser Val Asp Met Met Ser Gly Glu 



385 



390 



395 



400 



Glu Asp Arg Glu Asn He Leu Arg Ala Arg Ala Ser Gly Lys Gly Val 



405 



410 



415 



Leu Thr Ser Pro Phe Lys Leu Leu Lys Ser Asn His Leu Gly Val Val 



420 



425 



430 



Leu Thr Phe Ala Val Tyr Asp Thr Ser Leu Pro Pro Asp Ala Thr Glu 



435 



440 



445 



Glu Gin Arg Val Glu Ala Thr He Gly Tyr Leu Gly Ala Ser Tyr Asp 



450 



455 



460 



Met Pro Ser Leu Val Glu Lys Leu Leu His Gin Leu Ala Ser Lys Gin 



465 



470 



475 



480 



Thr He Ala Val Asp Val Tyr Asp Thr Thr Asn Thr Ser Gly Leu He 



485 



490 



495 



Lys Met Tyr Gly Ser Glu He Gly Asp lie Ser Glu Gin His He Ser 



500 



505 



510 



Ser Leu Asp Phe Gly Asp Pro Ser Arg Asn His Glu Met His Cys Arg 



515 



520 



525 



Phe Lys His Lys Leu Pro lie Pro Trp Thr Ala He Thr Pro Ser He 



530 



535 



540 



Leu Val Leu Val He Thr Phe Leu Val Gly Tyr lie Leu Tyr Glu Ala 



545 



550 



555 



560 



He Asn Arg He Ala Thr Val Glu Glu Asp Cys Gin Lys Met Arg Glu 



565 



570 



575 



Leu Lys Ala Arg Ala Glu Ala Ala Asp He Ala Lys Ser Gin Phe Leu 



580 



585 



590 



Ala Thr Val Ser His Glu He Arg Thr Pro Met Asn Gly Val Leu Gly 



595 



600 



605 



Met Leu Lys Met Leu Met Asp Thr Asp Leu Asp Ala Lys Gin Met Asp 
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610 615 620 

Tyr Ala Gin Thr Ala His Gly Ser Gly Lys Asp Leu Thr Ser Leu He 
625 630 635 640 

Asn Glu Val Leu Asp Gin Ala Lys He Glu Ser Gly Arg Leu Glu Leu 

645 650 655 

Glu Asn Val Pro Phe Asp Met Arg Phe He Leu Asp Asn Val Ser Ser 

660 665 670 

Leu Leu Ser Gly Lys Ala Asn Glu Lys Gly He Glu Leu Ala Val Tyr 

675 680 685 

Val Ser Ser Gin Val Pro Asp Val Val Val Gly Asp Pro Ser Arg Phe 

690 695 700 

Arg Gin He He Thr Asn Leu Val Gly Asn Ser He Lys Phe Thr Gin 
705 710 715 720 

Glu Arg Gly His He Phe He Ser Val His Leu Ala Asp Glu Val Lys 

725 730 735 

Glu Pro Leu Thr He Glu Asp Ala Val Leu Lys Gin Arg Leu Ala Leu 

740 745 750 

Gly Cys Ser Glu Ser Gly Glu Thr Val Ser Gly Phe Pro Ala Val Asn 

755 760 765 

Ala Trp Gly Ser Trp Lys Asn Phe Lys Thr Cys Tyr Ser Thr Glu Ser 

770 775 780 

Gin Asn Ser Asp Gin lie Lys Leu Leu Val Thr Val Glu Asp Thr Gly 
785 790 795 800 

Val Gly He Pro Val Asp Ala Gin Gly Arg He Phe Thr Pro Phe Met 

805 810 815 

Gin Ala Asp Ser Ser Thr Ser Arg Thr Tyr Gly Gly Thr Gly He Gly 

820 825 830 

Leu Ser He Ser Lys Arg Leu Val Glu Leu Met Gin Gly Glu Met Gly 
835 840 845 
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Phe Val Ser Glu Pro Gly lie Gly Ser Thr Phe Ser Phe Thr Gly Val 

850 855 860 

Phe Gly Lys Ala Glu Thr Asn Thr Ser He Thr Lys Leu Glu Arg Phe 
865 870 875 880 

Asp Leu Ala He Gin Glu Phe Thr Gly Leu Arg Ala Leu Val He Asp 

885 890 895 

Asn Arg Asn He Arg Ala Glu Val Thr Arg Tyr Glu Leu Arg Arg Leu 

900 905 910 

Gly He Ser Ala Asp He Val Ser Ser Leu Arg Met Ala Cys Thr Cys 

915 r 920 925 

Cys He Ser Lys Leu Glu Asn Leu Ala Met He Leu He Asp Lys Asp 

930 935 940 

Ala Trp Asn Lys Glu Glu Phe Ser Val Leu Asp Glu Leu Phe Thr Arg 
945 950 g55 960 

Ser Lys Val Thr Phe Thr Arg Val Pro Lys He Phe Leu Leu Ala Thr 

965 970 975 

Ser Ala Thr Leu Thr Glu Arg Ser Glu Met Lys Ser Thr Gly Leu He 

980 985 ggo 

Asp Glu Val Val He Lys Pro Leu Arg Met Ser Val Leu He Cys Cys 

995 1000 1005 

Leu Gin Glu Thr Leu Val Asn Gly Lys Lys Arg Gin Pro Asn Arg Gin 

1010 1015 1020 

Arg Arg Asn Leu Gly His Leu Leu Arg Glu Lys Gin He Leu Val Val 
1025 1030 1035 1040 

Asp Asp Asn Leu Val Asn Arg Arg Val Ala Glu Gly Ala Leu Lys Lys 

1045 1050 1055 

Tyr Gly Ala He Val Thr Cys Val Glu Ser Gly Lys Ala Ala Leu Ala 

1060 1065 1070 

Met Leu Lys Pro Pro His Asn Phe Asp Ala Cys Phe Met Asp Leu Gin 
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1075 1080 1085 

Met Pro Glu Met Asp Gly Phe Glu Ala Thr Arg Arg Val Arg Glu Leu 

1090 1095 1100 

Glu Arg Glu lie Asn Lys Lys He Ala Ser Gly Glu Val Ser Ala Glu 
1105 1110 1115 1120 

Met Phe Cys Lys Phe Ser Ser Trp His Val Pro He Leu Ala Met Thr 

1125 1130 1135 

Ala Asp Val He Gin Ala Thr His Glu Glu Cys Met Lys Cys Gly Met 

1140 1145 1150 

Asp Gly Tyr Val Ser Lys Pro Phe Glu Glu Glu Val Leu Tyr Thr Ala 

1155 1160 1165 

Val Ala Arg Phe Phe Glu Pro Cys 
1170 1175 



<210> 3 
<211> 3111 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(3111) 

<400> 3 

atg agt ctg ttc cat gtg eta ggg ttt ggt gtc aag att ggg cat etc 48 

Met Ser Leu Phe His Val Leu Gly Phe Gly Val Lys He Gly His Leu 

15 10 15 
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ttc tgg atg eta tgc tgc tgg ttt gtt tct tgg ttc gtt gat aat ggg 96 
Phe Trp Met Leu Cys Cys Trp Phe Val Ser Trp Phe Val Asp Asn Gly 

20 25 30 

ate gag gac aag tct ggt ctt tta gtt ggc tct gtc ggt gat ctt gag 144 
He Glu Asp Lys Ser Gly Leu Leu Val Gly Ser Val Gly Asp Leu Glu 

35 40 45 

aag act aag atg act acg ttg aag aag aag aac aag atg tgg ttc tgg 192 
Lys Thr Lys Met Thr Thr Leu Lys Lys Lys Asn Lys Met Trp Phe Trp 

50 55 60 

aat aag ate tct age age gga etc aag ate ccg agt ttc tct tat cag 240 
Asn Lys He Ser Ser Ser Gly Leu Lys He Pro Ser Phe Ser Tyr Gin 
65 70 75 80 

ttt ctt ggc tct gtt aaa ttc aac aag gcg tgg tgg agg aag ctt gtg 288 
Phe Leu Gly Ser Val Lys Phe Asn Lys Ala Trp Trp Arg Lys Leu Val 

85 90 95 

i 

gtg gtt tgg gtt gtc ttc tgg gtc ttg gtc tct att tgg acg ttt tgg 336 
Val Val Trp Val Val Phe Trp Val Leu Val Ser He Trp Thr Phe Trp 

100 105 110 

tac ttt age teg caa get atg gag aag agg aaa gag acg eta get agt 384 
Tyr Phe Ser Ser Gin Ala Met Glu Lys Arg Lys Glu Thr Leu Ala Ser 

115 120 125 
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atg tgt gat gag aga get cgt atg ctg cag gat cag ttc aac gtt age 432 
Met Cys Asp Glu Arg Ala Arg Met Leu Gin Asp Gin Phe Asn Val Ser 
130 135 140 



atg aat cat gtt caa gec atg tct ate ttg ate tea ace ttc cac cat 480 
Met Asn His Val Gin Ala Met Ser He Leu lie Ser Thr Phe His His 

145 150 155 160 



ggc aag att cct tct get ate gat cag aga aca ttc tea gag tac act 528 
Gly Lys He Pro Ser Ala He Asp Gin Arg Thr Phe Ser Glu Tyr Thr 

165 170 175 



gat aga act tec ttt gag agg cct ctt act age ggg gta get tat get 576 
Asp Arg Thr Ser Phe Glu Arg Pro Leu Thr Ser Gly Val Ala Tyr Ala 

180 185 190 



atg agg gtg etc cat tea gag agg gaa gag ttc gag agg caa caa ggt 624 
Met Arg Val Leu His Ser Glu Arg Glu Glu Phe Glu Arg Gin Gin Gly 
195 200 205 



tgg act att agg aag atg tat tct ctt gaa caa aac cca gtt cac aag 672 
Trp Thr He Arg Lys Met Tyr Ser Leu Glu Gin Asn Pro Val His Lys 
210 215 220 



gat gac tat gac ctg gaa get ttg gaa cca tec cct gtc caa gaa gag 720 
Asp Asp Tyr Asp Leu Glu Ala Leu Glu Pro Ser Pro Val Gin Glu Glu 

225 230 235 240 



tac get cca gtc ate ttt get cag gac act gtt tct cac gtt gtt tct 768 
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Tyr Ala Pro Val lie Phe Ala Gin Asp Thr Val Ser His Val Val Ser 

245 250 255 

etc gat atg ctg tct ggg aaa gaa gat cgt gaa aac gtt ttg egg gee 816 
Leu Asp Met Leu Ser Gly Lys Glu Asp Arg Glu Asn Val Leu Arg Ala 

260 265 270 

agg agt tea ggt aaa ggg gtt ttg aca get cct ttc cca ttg ata aag 864 
Arg Ser Ser Gly Lys Gly Val Leu Thr Ala Pro Phe Pro Leu He Lys 
275 280 285 

aca aat aga ctt ggg gtg ate ctg aca ttt gca gtg tac aag aga gat 912 
Thr Asn Arg Leu Gly Val He Leu Thr Phe Ala Val Tyr Lys Arg Asp 

290 295 300 

etc ccc tec aat gca acg cca aaa gag aga att gag get act aac ggg 960 
Leu Pro Ser Asn Ala Thr Pro Lys Glu Arg He Glu Ala Thr Asn Gly 

305 310 315 320 

tat etc ggg gga gtg ttt gac att gag tec ctg gta gaa aac ttg ctt 1008 
Tyr Leu Gly Gly Val Phe Asp He Glu Ser Leu Val Glu Asn Leu Leu 

325 330 335 

caa cag ctg get age aag caa acg att ctt gtc aat gtg tac gat ate 1056 
Gin Gin Leu Ala Ser Lys Gin Thr He Leu Val Asn Val Tyr Asp He 

340 345 350 

acc aat cac tct caa ccg att age atg tat ggt aca aat gtg teg get 1104 
Thr Asn His Ser Gin Pro He Ser Met Tyr Gly Thr Asn Val Ser Ala 
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355 360 365 

gat ggg ttg gaa cgt gtt agt cca eta ate ttt ggc gat cca ttg aga 1152 
Asp Gly Leu Glu Arg Val Ser Pro Leu He Phe Gly Asp Pro Leu Arg 

370 375 380 

aag cat gag atg cgt tgc aga ttt aag cag aaa cca cca tgg cca gtg 1200 
Lys His Glu Met Arg Cys Arg Phe Lys Gin Lys Pro Pro Trp Pro Val 

385 390 395 400 

eta tea atg gtg aca tea ttc ggt ate ctt gtg att gcg tta ctt gtt 1248 
Leu Ser Met Val Thr Ser Phe Gly He Leu Val He Ala Leu Leu Val 

405 410 415 

gca cat ata ate cac gca ace gtt agt cga at a cac aaa gtt gaa gaa 1296 
Ala His lie He His Ala Thr Val Ser Arg He His Lys Val Glu Glu 

420 425 430 

gat tgt gat aaa atg aag cag etc aag aaa aag get gaa gca gca gat 1344 
Asp Cys Asp Lys Met Lys Gin Leu Lys Lys Lys Ala Glu Ala Ala Asp 
435 440 445 

gtt gca aag tea cag ttc ctt gee act gtt tea cat gaa ate aga act 1392 
Val Ala Lys Ser Gin Phe Leu Ala Thr Val Ser His Glu He Arg Thr 

450 455 460 

cca atg aat ggt gtt eta gga atg ttg cat atg ctt atg gac aca gag 1440 
Pro Met Asn Gly Val Leu Gly Met Leu His Met Leu Met Asp Thr Glu 
465 470 475 480 
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tta gat gtt acg caa cag gat tat gtt agg acc gca cag gca agt gga 1488 
Leu Asp Val Thr Gin Gin Asp Tyr Val Arg Thr Ala Gin Ala Ser Gly 

485 490 495 



aaa get tta gtc teg eta ata aat gag gtt ttg gac caa gca aag att 1536 
Lys Ala Leu Val Ser Leu lie Asn Glu Val Leu Asp Gin Ala Lys He 

500 505 510 

gaa tct gga aag ctt gaa ctt gag gag gtg egg ttt gat ttg aga gga 1584 
Glu Ser Gly Lys Leu Glu Leu Glu Glu Val Arg Phe Asp Leu Arg Gly 

515 520 525 



ata tta gat gat gtc ctg tea etc ttc 
He Leu Asp Asp Val Leu Ser Leu Phe 

530 535 

ggg gtg gag ttg gca gta tac ata tct 
Gly Val Glu Leu Ala Val Tyr lie Ser 

545 550 

att ggt gat cct ggg agg ttt cga caa 
He Gly Asp Pro Gly Arg Phe Arg Gin 

565 



tct age aag tec caa caa aag 1632 
Ser Ser Lys Ser Gin Gin Lys 
540 

gat cgt gtt cca gat atg tta 1680 
Asp Arg Val Pro Asp Met Leu 

555 560 

ata etc aca aat ctt atg ggt 1728 
lie Leu Thr Asn Leu Met Gly 

570 575 



aat tec att aag ttc act gag aaa gga cac ate ttt gta act gtt cat 1776 
Asn Ser He Lys Phe Thr Glu Lys Gly His He Phe Val Thr Val His 

580 585 590 
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# 
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ttg gtg gat gag eta ttt gaa tct ate gat gga gag aca gca tea tct 1824 
Leu Val Asp Glu Leu Phe Glu Ser He Asp Gly Glu Thr Ala Ser Ser 

595 600 605 



ccg gaa agt aca ctg agt ggg ctt cca gtt gca gac egg cag agg age 1872 
Pro Glu Ser Thr Leu Ser Gly Leu Pro Val Ala Asp Arg Gin Arg Ser 
610 615 620 



tgg gaa aac ttt aaa get ttc age tec aac ggg cat egg age ttt gaa 1920 
Trp Glu Asn Phe Lys Ala Phe Ser Ser Asn Gly His Arg Ser Phe Glu 

625 630 635 640 



cca tct ccc cct gat ata aac eta ate gtc tea gtt gag gat act ggc 1968 
Pro Ser Pro Pro Asp He Asn Leu lie Val Ser Val Glu Asp Thr Gly 

645 650 655 



gta ggg ate cct gta gaa gcg cag tec cgt att ttt acg cct ttc atg 2016 
Val Gly He Pro Val Glu Ala Gin Ser Arg He Phe Thr Pro Phe Met 

660 665 670 



caa gtc gga cca tec ata tec agg acg cat gga ggc aca gga att gga 2064 
Gin Val Gly Pro Ser lie Ser Arg Thr His Gly Gly Thr Gly He Gly 
675 680 685 



ctt age ata age aaa tgt eta gtt gga ctg atg aag gga gaa att gga 2112 
Leu Ser He Ser Lys Cys Leu Val Gly Leu Met Lys Gly Glu lie Gly 
690 695 700 



ttc teg agt act ccc aag gtt ggg tec aca ttc aca ttt act get gta 2160 
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Phe Ser Ser Thr Pro Lys Val Gly Ser Thr Phe Thr Phe Thr Ala Val 
705 710 715 720 



ttt tec aat ggg atg caa cca get gaa aga aag aat gac aac aac cag 2208 
Phe Ser Asn Gly Met Gin Pro Ala Glu Arg Lys Asn Asp Asn Asn Gin 

725 730 735 



ccc ata ttc teg gaa ttc egg ggc atg aaa get gtg gtt gtg gac cat 2256 
Pro He Phe Ser Glu Phe Arg Gly Met Lys Ala Val Val Val Asp His 

740 745 750 



agg cct gca agg gca aaa gtc teg tgg tac cat ttt cag cgt ctt gga 2304 
Arg Pro Ala Arg Ala Lys Val Ser Trp Tyr His Phe Gin Arg Leu Gly 

755 760 765 



att cga gtc gaa gta gtt cca cgt gtt gaa cag get eta cat tat ctg 2352 
He Arg Val Glu Val Val Pro Arg Val Glu Gin Ala Leu His Tyr Leu 
770 775 780 



aag att ggt act ace act gtg aat atg ata etc ata gag caa gaa ata 2400 
Lys He Gly Thr Thr Thr Val Asn Met lie Leu He Glu Gin Glu He 

785 790 795 800 



tgg aat agg gaa gca gat gat ttc att aaa aag eta cag aaa gac cct 2448 
Trp Asn Arg Glu Ala Asp Asp Phe He Lys Lys Leu Gin Lys Asp Pro 

805 810 815 



ctt ttc ctt tct cct aag ttg att ttg tta gca aac tea gta gaa teg 2496 
Leu Phe Leu Ser Pro Lys Leu He Leu Leu Ala Asn Ser Val Glu Ser 

5 4 2001-3063049 
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820 825 830 



tea ata tea gag get tta tgc acc ggt ata gat cct cca ata gtg ata 2544 
Ser He Ser Glu Ala Leu Cys Thr Gly He Asp Pro Pro He Val He 

835 840 845 



gtg aaa cca ttg agg gcg agt atg eta gca gca act ttg cag agg gga 2592 

Val Lys Pro Leu Arg Ala Ser Met Leu Ala Ala Thr Leu Gin Arg Gly 

850 855 860 

ttg ggt att gga ate aga gaa cca cct caa cac aag gga cct cct get 2640 

Leu Gly He Gly lie Arg Glu Pro Pro Gin His Lys Gly Pro Pro Ala 

865 870 875 880 



ttg att etc agg aat ctt etc ctt ggt aga aaa att tta ate gtg gat 2688 
Leu lie Leu Arg Asn Leu Leu Leu Gly Arg Lys He Leu lie Val Asp. 

885 890 895 



gat aac aac gta aac etc aga gtg gca gcg gga get ctg aaa aag tac 2736 
Asp Asn Asn Val Asn Leu Arg Val Ala Ala Gly Ala Leu Lys Lys Tyr 

900 905 910 



gga get gat gtg gtc tgc get gag agt ggg ata aag gca ate tea ttg 2784 

Gly Ala Asp Val Val Cys Ala Glu Ser Gly He Lys Ala He Ser Leu 

915 920 925 

ctt aag cca cct cac gag ttt gat get tgc ttc atg gac att cag atg 2832 

Leu Lys Pro Pro His Glu Phe Asp Ala Cys Phe Met Asp He Gin Met 
930 935 940 

5 5 miiE# 2001-3063049 
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cca gaa atg gat gga ttt gaa get aca agg aga ata cga gat atg gaa 
Pro Glu Met Asp Gly Phe Glu Ala Thr Arg Arg lie Arg Asp Met Glu 



945 



950 



955 



2880 



gag gag atg aac aag aga ata aag aat ggg gag get ttg ata gta gag 
Glu Glu Met Asn Lys Arg He Lys Asn Gly Glu Ala Leu lie Val Glu 



965 



970 



975 



2928 



aac ggt aac aaa aca age tgg cat ctt ceg gta tta gca atg acg gca 
Asn Gly Asn Lys Thr Ser Trp His Leu Pro Val Leu Ala Met Thr Ala 



980 



985 



990 



2976 



gat gtg ate caa gca acg cat gag gaa tgt ctg aag tgt gga atg gat 
Asp Val He Gin Ala Thr His Glu Glu Cys Leu Lys Cys Gly Met Asp 



995 



1000 



1005 



3024 



ggg tat gta tea aaa cca ttt gaa gca gag cag ctg tac agg gaa gtt 
Gly Tyr Val Ser Lys Pro Phe Glu Ala Glu Gin Leu Tyr Arg Glu Val 



1010 



1015 



1020 



3072 



tct cgc ttt ttc aat teg cct tea gat aca gaa tea taa 
Ser Arg Phe Phe Asn Ser Pro Ser Asp Thr Glu Ser 



1025 



1030 



1035 



3111 



<210> 4 
<211> 1036 
<212> PRT 
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<213> Arabidopsis thaliana 



<400> 4 

Met Ser Leu Phe His Val Leu Gly Phe Gly Val Lys lie Gly His Leu 

15 10 15 

Phe Trp Met Leu Cys Cys Trp Phe Val Ser Trp Phe Val Asp Asn Gly 

20 25 30 

He Glu Asp Lys Ser Gly Leu Leu Val Gly Ser Val Gly Asp Leu Glu 

35 40 45 

Lys Thr Lys Met Thr Thr Leu Lys Lys Lys Asn Lys Met Trp Phe Trp 

50 55 60 

Asn Lys lie Ser Ser Ser Gly Leu Lys lie Pro Ser Phe Ser Tyr Gin 
65 70 75 80 

Phe Leu Gly Ser Val Lys Phe Asn Lys Ala Trp Trp Arg Lys Leu Val 

85 90 95 

Val Val Trp Val Val Phe Trp Val Leu Val Ser He Trp Thr Phe Trp 

100 105 HO 

Tyr Phe Ser Ser Gin Ala Met Glu Lys Arg Lys Glu Thr Leu Ala Ser 

115 120 125 

Met Cys Asp Glu Arg Ala Arg Met Leu Gin Asp Gin Phe Asn Val Ser 

130 135 140 

Met Asn His Val Gin Ala Met Ser He Leu lie Ser Thr Phe His His 
145 150 155 160 

Gly Lys He Pro Ser Ala lie Asp Gin Arg Thr Phe Ser Glu Tyr Thr 

165 170 175 

Asp Arg Thr Ser Phe Glu Arg Pro Leu Thr Ser Gly Val Ala Tyr Ala 

180 185 190 

Met Arg Val Leu His Ser Glu Arg Glu Glu Phe Glu Arg Gin Gin Gly 
195 200 205 
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Trp Thr He Arg Lys Met Tyr Ser Leu Glu Gin Asn Pro Val His Lys 

210 215 220 

Asp Asp Tyr Asp Leu Glu Ala Leu Glu Pro Ser Pro Val Gin Glu Glu 
225 230 235 240 

Tyr Ala Pro Val He Phe Ala Gin Asp Thr Val Ser His Val Val Ser 

245 250 255 

Leu Asp Met Leu Ser Gly Lys Glu Asp Arg Glu Asn Val Leu Arg Ala 

260 265 270 

Arg Ser Ser Gly Lys Gly Val Leu Thr Ala Pro Phe Pro Leu lie Lys 

275 280 285 

Thr Asn Arg Leu Gly Val He Leu Thr Phe Ala Val Tyr Lys Arg Asp 

290 295 300 

Leu Pro Ser Asn Ala Thr Pro Lys Glu Arg lie Glu Ala Thr Asn Gly 
305 310 315 320 

Tyr Leu Gly Gly Val Phe Asp He Glu Ser Leu Val Glu Asn Leu Leu 

325 330 335 

Gin Gin Leu Ala Ser Lys Gin Thr He Leu Val Asn Val Tyr Asp He 

340 345 350 

Thr Asn His Ser Gin Pro He Ser Met Tyr Gly Thr Asn Val Ser Ala 

355 360 365 

Asp Gly Leu Glu Arg Val Ser Pro Leu He Phe Gly Asp Pro Leu Arg 

370 375 380 

Lys His Glu Met Arg Cys Arg Phe Lys Gin Lys Pro Pro Trp Pro Val 
385 390 395 400 

Leu Ser Met Val Thr Ser Phe Gly He Leu Val He Ala Leu Leu Val 

405 410 415 

Ala His He He His Ala Thr Val Ser Arg He His Lys Val Glu Glu 

420 425 430 

Asp Cys Asp Lys Met Lys Gin Leu Lys Lys Lys Ala Glu Ala Ala Asp 
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435 440 445 

Val Ala Lys Ser Gin Phe Leu Ala Thr Val Ser His Glu He Arg Thr 

450 455 460 

Pro Met Asn Gly Val Leu Gly Met Leu His Met Leu Met Asp Thr Glu 
465 470 475 480 

Leu Asp Val Thr Gin Gin Asp Tyr Val Arg Thr Ala Gin Ala Ser Gly 

485 490 495 

Lys Ala Leu Val Ser Leu He Asn Glu Val Leu Asp Gin Ala Lys He 

500 505 510 

Glu Ser Gly Lys Leu Glu Leu Glu Glu Val Arg Phe Asp Leu Arg Gly 

515 520 525 

He Leu Asp Asp Val Leu Ser Leu Phe Ser Ser Lys Ser Gin Gin Lys 

530 535 540 

Gly Val Glu Leu Ala Val Tyr lie Ser Asp Arg Val Pro Asp Met Leu 
545 550 555 560 

He Gly Asp Pro Gly Arg Phe Arg Gin He Leu Thr Asn Leu Met Gly 

565 570 575 

Asn Ser He Lys Phe Thr Glu Lys Gly His He Phe Val Thr Val His 

580 585 590 

Leu Val Asp Glu Leu Phe Glu Ser He Asp Gly Glu Thr Ala Ser Ser 

595 600 605 

Pro Glu Ser Thr Leu Ser Gly Leu Pro Val Ala Asp Arg Gin Arg Ser 

610 615 620 

Trp Glu Asn Phe Lys Ala Phe Ser Ser Asn Gly His Arg Ser Phe Glu 
625 630 635 640 

Pro Ser Pro Pro Asp lie Asn Leu He Val Ser Val Glu Asp Thr Gly 

645 650 655 

Val Gly He Pro Val Glu Ala Gin Ser Arg He Phe Thr Pro Phe Met 

660 665 670 
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Gin Val Gly Pro Ser lie Ser Arg Thr His Gly Gly Thr Gly He Gly 



675 



680 



685 



Leu Ser He Ser Lys Cys Leu Val Gly Leu Met Lys Gly Glu He Gly 



690 



695 



700 



Phe Ser Ser Thr Pro Lys Val Gly Ser Thr Phe Thr Phe Thr Ala Val 



705 



710 



715 



720 



Phe Ser Asn Gly Met Gin Pro Ala Glu Arg Lys Asn Asp Asn Asn Gin 



725 



730 



735 



Pro He Phe Ser Glu Phe Arg Gly Met Lys Ala Val Val Val Asp His 



740 



745 



750 



Arg Pro Ala Arg Ala Lys Val Ser Trp Tyr His Phe Gin Arg Leu Gly 



755 



760 



765 



He Arg Val Glu Val Val Pro Arg Val Glu Gin Ala Leu His Tyr Leu 



770 



775 



780 



Lys He Gly Thr Thr Thr Val Asn Met He Leu He Glu Gin Glu He 



785 



790 



795 



800 



Trp Asn Arg Glu Ala Asp Asp Phe He Lys Lys Leu Gin Lys Asp Pro 



805 



810 



815 



Leu Phe Leu Ser Pro Lys Leu lie Leu Leu Ala Asn Ser Val Glu Ser 



820 



825 



830 



Ser He Ser Glu Ala Leu Cys Thr Gly He Asp Pro Pro He Val He 



835 



840 



845 



Val Lys Pro Leu Arg Ala Ser Met Leu Ala Ala Thr Leu Gin Arg Gly 



850 



855 



860 



Leu Gly He Gly He Arg Glu Pro Pro Gin His Lys Gly Pro Pro Ala 



865 



870 



875 



880 



Leu He Leu Arg Asn Leu Leu Leu Gly Arg Lys He Leu He Val Asp 



885 



890 



895 



Asp Asn Asn Val Asn Leu Arg Val Ala Ala Gly Ala Leu Lys Lys Tyr 
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900 905 910 

Gly Ala Asp Val Val Cys Ala Glu Ser Gly He Lys Ala He Ser Leu 

915 920 925 

Leu Lys Pro Pro His Glu Phe Asp Ala Cys Phe Met Asp He Gin Met 

930 935 940 

Pro Glu Met Asp Gly Phe Glu Ala Thr Arg Arg He Arg Asp Met Glu 
945 950 955 960 

Glu Glu Met Asn Lys Arg He Lys Asn Gly Glu Ala Leu He Val Glu 

965 970 975 

Asn Gly Asn Lys Thr Ser Trp His Leu Pro Val Leu Ala Met Thr Ala 

980 985 990 

Asp Val He Gin Ala Thr His Glu Glu Cys Leu Lys Cys Gly Met Asp 

995 1000 1005 

Gly Tyr Val Ser Lys Pro Phe Glu Ala Glu Gin Leu Tyr Arg Glu Val 

1010 1015 1020 

Ser Arg Phe Phe Asn Ser Pro Ser Asp Thr Glu Ser 
1025 1030 1035 



<210> 5 
<211> 3174 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(3174) 
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<400> 5 

atg aac tgg gca etc aac aat cat caa gaa gaa gaa gaa gag cca cga 48 
Met Asn Trp Ala Leu Asn Asn His Gin Glu Glu Glu Glu Glu Pro Arg 
15 10 15 

aga att gaa att tct gat tec gag tea eta gaa aac ttg aaa age age 96 
Arg He Glu He Ser Asp Ser Glu Ser Leu Glu Asn Leu Lys Ser Ser 

20 25 30 

gat ttt tat caa ctg ggt ggt ggt ggt get ctg aat teg tea gaa aag 144 
Asp Phe Tyr Gin Leu Gly Gly Gly Gly Ala Leu Asn Ser Ser Glu Lys 
35 40 45 

ccg aga aag ate gat ttt tgg cgt teg ggg ttg atg ggt ttt gcg aag 192 
Pro Arg Lys He Asp Phe Trp Arg Ser Gly Leu Met Gly Phe Ala Lys 
50 55 60 

atg cag cag cag caa cag ctt cag cat tea gtg gcg gtg aag atg aac 240 
Met Gin Gin Gin Gin Gin Leu Gin His Ser Val Ala Val Lys Met Asn 
65 70 75 80 

aat aat aat aat aac gat eta atg ggt aat aaa aaa ggg tea act ttc 288 
Asn Asn Asn Asn Asn Asp Leu Met Gly Asn Lys Lys Gly Ser Thr Phe 

85 90 95 

ata caa gaa cat cga gca ttg tta cca aaa get ttg att ctg tgg ate 336 
He Gin Glu His Arg Ala Leu Leu Pro Lys Ala Leu He Leu Trp He 

100 105 110 
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ate att gtt ggg ttt ata age agt ggg att tat cag tgg atg gat gat 384 
He He Val Gly Phe lie Ser Ser Gly He Tyr Gin Trp Met Asp Asp 

115 120 125 



get aat aag att aga agg gaa gag gtt ttg gtc age atg tgt gat caa 432 
Ala Asn Lys He Arg Arg Glu Glu Val Leu Val Ser Met Cys Asp Gin 
130 135 140 

aga get aga atg ttg cag gat caa ttt agt gtt agt gtt aat cat gtt 480 
Arg Ala Arg Met Leu Gin Asp Gin Phe Ser Val Ser Val Asn His Val 

145 150 155 160 

cat get ttg get att etc gtc tec act ttt cat tac cac aag aac cct 528 
His Ala Leu Ala He Leu Val Ser Thr Phe His Tyr His Lys Asn Pro 

165 170 175 

tct gca att gat cag gag aca ttt gcg gag tac acg gca aga aca gca 576 
Ser Ala He Asp Gin Glu Thr Phe Ala Glu Tyr Thr Ala Arg Thr Ala 

180 185 190 

ttt gag aga ccg ttg eta agt gga gtg get tat get gaa aaa gtt gtg 624 
Phe Glu Arg Pro Leu Leu Ser Gly Val Ala Tyr Ala Glu Lys Val Val 

195 200 205 



aat ttt gag agg gag atg ttt gag egg cag cac aat tgg gtt ata aag 672 
Asn Phe Glu Arg Glu Met Phe Glu Arg Gin His Asn Trp Val He Lys 

210 215 220 

aca atg gat aga gga gag cct tea ccg gtt agg gat gag tat get cct 720 
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Thr Met Asp Arg Gly Glu Pro Ser Pro Val Arg Asp Glu Tyr Ala Pro 

225 2 30 235 240 



gtt ata ttc tct caa gat agt gtc tct tac ctt gag tea etc gat atg 768 
Val He Phe Ser Gin Asp Ser Val Ser Tyr Leu Glu Ser Leu Asp Met 

2 45 250 255 



atg tea ggc gag gag gat cgt gag aat att ttg cga get aga gaa ace 816 
Met Ser Gly Glu Glu Asp Arg Glu Asn He Leu Arg Ala Arg Glu Thr 

260 265 270 



gga aaa get gtc ttg act age cct ttt agg ttg ttg gaa act cac cat 864 
Gly Lys Ala Val Leu Thr Ser Pro Phe Arg Leu Leu Glu Thr His His 

2 75 280 285 



etc gga gtt gtg ttg aca ttc cct gtc tac aag tct tct ctt cct gaa 912 
Leu Gly Val Val Leu Thr Phe Pro Val Tyr Lys Ser Ser Leu Pro Glu 

2 90 295 300 



aat ccg act gtc gaa gag cgt att gca gec act gca ggg tac ctt ggt 960 
Asn Pro Thr Val Glu Glu Arg He Ala Ala Thr Ala Gly Tyr Leu Gly 

305 310 315 320 



ggt gcg ttt gat gtg gag tct eta gtc gag aat tta ctt ggt cag ctt 1008 
Gly Ala Phe Asp Val Glu Ser Leu Val Glu Asn Leu Leu Gly Gin Leu 

325 330 335 



get ggt aac caa gca ata gtt gtg cat gtg tat gat ate acc aat gca 1056 
Ala Gly Asn Gin Ala He Val Val His Val Tyr Asp He Thr Asn Ala 
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340 345 350 



tea gat cca ctt etc atg tat ggt aat caa gat gaa gaa gec gac aga 1104 
Ser Asp Pro Leu Val Met Tyr Gly Asn Gin Asp Glu Glu Ala Asp Arg 

355 360 365 

tct etc tct cat gag age aag etc gat ttt gga gac ccc ttc agg aaa 1152 
Ser Leu Ser His Glu Ser Lys Leu Asp Phe Gly Asp Pro Phe Arg Lys 

370 375 380 

cat aag atg ata tgc agg tac cac caa aag gca cca ata cca ttg aat 1200 
His Lys Met He Cys Arg Tyr His Gin Lys Ala Pro He Pro Leu Asn 
385 390 395 400 

gtg etc aca act gtg cca ttg ttc ttt gcg att ggt ttc ttg gtg ggt 1248 
Val Leu Thr Thr Val Pro Leu Phe Phe Ala He Gly Phe Leu Val Gly 

405 410 415 



tat ata ctg tat ggt gca get atg cac ata gta aaa gtc gaa gat gat 1296 
Tyr He Leu Tyr Gly Ala Ala Met His He Val Lys Val Glu Asp Asp 

420 425 430 



ttc cat gaa atg caa gag ctt aaa gtg cga gca gaa get get gat gtc 1344 
Phe His Glu Met Gin Glu Leu Lys Val Arg Ala Glu Ala Ala Asp Val 

435 440 445 

get aaa teg cag ttt ctt get acc gtg tct cac gag ate agg aca cca 1392 
Ala Lys Ser Gin Phe Leu Ala Thr Val Ser His Glu He Arg Thr Pro 

450 455 460 
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atg aat ggc att etc gga atg ctt get atg etc eta gat aca gaa eta 1440 
Met Asn Gly He Leu Gly Met Leu Ala Met Leu Leu Asp Thr Glu Leu 
465 470 475 480 

age teg aca cag aga gat tac get caa ace get caa gta tgt ggt aaa 1488 
Ser Ser Thr Gin Arg Asp Tyr Ala Gin Thr Ala Gin Val Cys Gly Lys 

485 490 495 

get ttg att gca ttg ata aat gag gtt ctt gat cgc gee aag att gaa 1536 
Ala Leu He Ala Leu He Asn Glu Val Leu Asp Arg Ala Lys He Glu 

500 505 510 

get gga aag ctg gag ttg gaa tea gta cca ttt gat ate cgt tea ata 1584 
Ala Gly Lys Leu Glu Leu Glu Ser Val Pro Phe Asp He Arg Ser He 

515 520 525 

ttg gat gat gtc ctt tct eta ttc tct gag gag tea agg aac aaa ggc 1632 
Leu Asp Asp Val Leu Ser Leu Phe Ser Glu Glu Ser Arg Asn Lys Gly 
530 535 540 

att gag etc gcg gtt ttc gtt tea gac aaa gta cca gag ata gtc aaa 1680 
He Glu Leu Ala Val Phe Val Ser Asp Lys Val Pro Glu He Val Lys 

545 550 555 560 

gga gat tea ggg aga ttt aga cag ata ate ata aac ctt gtt gga aat 1728 
Gly Asp Ser Gly Arg Phe Arg Gin lie He He Asn Leu Val Gly Asn 

565 570 575 
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teg gtt aaa ttc aca gag aaa gga cat ate ttt gtt aaa gtc cat ctt 1776 
Ser Val Lys Phe Thr Glu Lys Gly His He Phe Val Lys Val His Leu 

580 585 590 

gcg gaa caa tea aaa gat gaa tct gaa ccg aaa aat gca ttg aat ggt 1824 
Ala Glu Gin Ser Lys Asp Glu Ser Glu Pro Lys Asn Ala Leu Asn Gly 
595 600 605 

£&a gtg tct gaa gaa atg ate gtt gtt tec aaa cag tea agt tac aac 1872 
Gly Val Ser Glu Glu Met He Val Val Ser Lys Gin Ser Ser Tyr Asn 
610 615 620 

aca ttg age ggt tac gaa get get gat ggt egg aat age tgg gat tea 1920 
Thr Leu Ser Gly Tyr Glu Ala Ala Asp Gly Arg Asn Ser Trp Asp Ser 

625 630 635 640 

ttc aag cat ttg gtc tct gag gag cag tea tta teg gag ttt gat att 1968 
Phe Lys His Leu Val Ser Glu Glu Gin Ser Leu Ser Glu Phe Asp He 

645 650 655 

tct age aat gtt agg ctt atg gtt tea ate gaa gac acg ggt att gga 2016 
Ser Ser Asn Val Arg Leu Met Val Ser He Glu Asp Thr Gly He Gly 

660 665 670 

ate cct tta gtt gca caa ggc cgt gtg ttt atg ccg ttt atg caa gca 2064 
He Pro Leu Val Ala Gin Gly Arg Val Phe Met Pro Phe Met Gin Ala 
675 680 685 

gat age teg act tea aga aac tat gga ggt act ggt att ggt ttg agt 2112 
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Asp Ser Ser Thr Ser Arg Asn Tyr Gly Gly Thr Gly He Gly Leu Ser 
690 695 700 



ata age aag tgt ctt gtt gaa ctt atg cgt ggt cag ata aat ttc ata 2160 
He Ser Lys Cys Leu Val Glu Leu Met Arg Gly Gin He Asn Phe He 
705 710 715 720 



age egg cct cat att gga age acg ttc tgg ttc acg get gtt tta gag 2208 
Ser Arg Pro His He Gly Ser Thr Phe Trp Phe Thr Ala Val Leu Glu 

725 730 735 



aaa tgc gat aaa tgc agt gcg att aac cat atg aag aaa cct aat gtg 2256 
Lys Cys Asp Lys Cys Ser Ala He Asn His Met Lys Lys Pro Asn Val 

740 745 750 



gaa cac ttg cct tct act ttt aaa gga atg aaa get ata gtt gtt gat 2304 
Glu His Leu Pro Ser Thr Phe Lys Gly Met Lys Ala He Val Val Asp 

755 760 765 



get aag cct gtt aga get get gtg act aga tac cat atg aaa aga etc 2352 
Ala Lys Pro Val Arg Ala Ala Val Thr Arg Tyr His Met Lys Arg Leu 
770 775 780 



gga ate aat gtt gat gtc gtg aca agt etc aaa ace get gtt gtt gca 2400 
Gly He Asn Val Asp Val Val Thr Ser Leu Lys Thr Ala Val Val Ala 
785 790 795 800 

get get gcg ttt gaa aga aac ggt tct cct etc cca aca aaa ccg caa 2448 
Ala Ala Ala Phe Glu Arg Asn Gly Ser Pro Leu Pro Thr Lys Pro Gin 

6 8 ffi§E#2 O 0 1 -3 0 6 3 0 4 9 
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805 810 815 

ctt gat atg ate tta gta gag aaa gat tea tgg att tea act gaa gat 2496 
Leu Asp Met He Leu Val Glu Lys Asp Ser Trp He Ser Thr Glu Asp 

820 825 830 

aat gac tea gag att cgt tta ttg aat tea aga ace aac gga aac gtt 2544 
Asn Asp Ser Glu He Arg Leu Leu Asn Ser Arg Thr Asn Gly Asn Val 

835 840 845 

cat cac aag tct ccg aaa eta get eta ttc gca aca aac ate aca aat 2592 
His His Lys Ser Pro Lys Leu Ala Leu Phe Ala Thr Asn He Thr Asn 

850 855 860 

r 

teg gag ttc gac aga get aaa tec gca gga ttt gca gat acg gta ata 2640 
Ser Glu Phe Asp Arg Ala Lys Ser Ala Gly Phe Ala Asp Thr Val He 
865 870 875 880 

atg aaa ccg tta aga gca age atg att ggg gcg tgt ctg caa caa gtt 2688 
Met Lys Pro Leu Arg Ala Ser Met He Gly Ala Cys Leu Gin Gin Val 

885 890 895 

etc gag ctg aga aaa aca aga caa caa cat cca gaa gga tea tea ccc 2736 
Leu Glu Leu Arg Lys Thr Arg Gin Gin His Pro Glu Gly Ser Ser Pro 

900 905 910 

gca act etc aag age ttg ctt aca ggg aag aag att ctt gtg gtt gat 2784 
Ala Thr Leu Lys Ser Leu Leu Thr Gly Lys Lys He Leu Val Val Asp 
915 920 925 
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gat aat ata gtt aac agg aga gta get gca gga get etc aag aaa ttt 2832 
Asp Asn He Val Asn Arg Arg Val Ala Ala Gly Ala Leu Lys Lys Phe 

930 935 940 

gga gca gaa gtg gtt tgt gca gag agt ggt caa gtt get ttg ggt ttg 2880 
Gly Ala Glu Val Val Cys Ala Glu Ser Gly Gin Val Ala Leu Gly Leu 

945 950 955 960 

ctt cag att cca cac act ttc gat get tgc ttc atg gat att caa atg 2928 
Leu Gin He Pro His Thr Phe Asp Ala Cys Phe Met Asp He Gin Met 

965 970 975 

cca cag atg gac gga ttt gaa gca act cgt cag ata aga atg atg gag 2976 
Pro Gin Met Asp Gly Phe Glu Ala Thr Arg Gin He Arg Met Met Glu 

980 985 990 

aag gaa get aaa gag aag acg aat etc gaa tgg cat tta ccg att eta 3024 
Lys Glu Ala Lys Glu Lys Thr Asn Leu Glu Trp His Leu Pro lie Leu 
995 1000 1005 

gcg atg act gcg gat gtg ata cac gcg acc tac gag gaa tgt ctg aaa 3072 
Ala Met Thr Ala Asp Val He His Ala Thr Tyr Glu Glu Cys Leu Lys 
1010 1015 1020 

agt ggg atg gat ggt tac gtc tec aaa cct ttt gaa gaa gag aat etc 3120 
Ser Gly Met Asp Gly Tyr Val Ser Lys Pro Phe Glu Glu Glu Asn Leu 
1025 1030 1035 1040 
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tat aaa tec gtt gec aaa tea ttc aaa cct aat cct ate tea cct teg 3168 
Tyr Lys Ser Val Ala Lys Ser Phe Lys Pro Asn Pro He Ser Pro Ser 

1045 1050 1055 



teg taa 
Ser 



3174 



<210> 6 
<211> 1057 
<212> PRT 

<213> Arabidopsis thai i ana 



<400> 6 

Met Asn Trp Ala Leu Asn Asn His Gin Glu Glu Glu Glu Glu Pro Arg 

15 10 15 

Arg lie Glu He Ser Asp Ser Glu Ser Leu Glu Asn Leu Lys Ser Ser 

20 25 30 

Asp Phe Tyr Gin Leu Gly Gly Gly Gly Ala Leu Asn Ser Ser Glu Lys 

35 40 45 

Pro Arg Lys He Asp Phe Trp Arg Ser Gly Leu Met Gly Phe Ala Lys 

50 55 60 

Met Gin Gin Gin Gin Gin Leu Gin His Ser Val Ala Val Lys Met Asn 
65 70 75 80 

Asn Asn Asn Asn Asn Asp Leu Met Gly Asn Lys Lys Gly Ser Thr Phe 

85 90 . 95 

He Gin Glu His Arg Ala Leu Leu Pro Lys Ala Leu He Leu Trp He 

100 105 110 

He He Val Gly Phe He Ser Ser Gly lie Tyr Gin Trp Met Asp Asp 
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115 



120 



125 



Ala Asn Lys He Arg Arg Glu Glu Val Leu Val Ser Met Cys Asp Gin 



130 



135 



140 



Arg Ala Arg Met Leu Gin Asp Gin Phe Ser Val Ser Val Asn His Val 



145 



150 



155 



160 



His Ala Leu Ala lie Leu Val Ser Thr Phe His Tyr His Lys Asn Pro 



165 



170 



175 



Ser Ala lie Asp Gin Glu Thr Phe Ala Glu Tyr Thr Ala Arg Thr Ala 



180 



185 



190 



Phe Glu Arg Pro Leu Leu Ser Gly Val Ala Tyr Ala Glu Lys Val Val 



195 



200 



205 



Asn Phe Glu Arg Glu Met Phe Glu Arg Gin His Asn Trp Val He Lys 



210 



215 



220 



Thr Met Asp Arg Gly Glu Pro Ser Pro Val Arg Asp Glu Tyr Ala Pro 



225 



230 



235 



240 



Val He Phe Ser Gin Asp Ser Val Ser Tyr Leu Glu Ser Leu Asp Met 



245 



250 



255 



Met Ser Gly Glu Glu Asp Arg Glu Asn He Leu Arg Ala Arg Glu Thr 



260 



265 



270 



Gly Lys Ala Val Leu Thr Ser Pro Phe Arg Leu Leu Glu Thr His His 



275 



280 



285 



Leu Gly Val Val Leu Thr Phe Pro Val Tyr Lys Ser Ser Leu Pro Glu 



290 



295 



300 



Asn Pro Thr Val Glu Glu Arg He Ala Ala Thr Ala Gly Tyr Leu Gly 



305 



310 



315 



320 



Gly Ala Phe Asp Val Glu Ser Leu Val Glu Asn Leu Leu Gly Gin Leu 



325 



330 



335 



Ala Gly Asn Gin Ala He Val Val His Val Tyr Asp He Thr Asn Ala 



340 



345 



350 
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Ser Asp Pro Leu Val Met Tyr Gly Asn Gin Asp Glu Glu Ala Asp Arg 



355 



360 



365 



Ser Leu Ser His Glu Ser Lys Leu Asp Phe Gly Asp Pro Phe Arg Lys 



370 



375 



380 



His Lys Met He Cys Arg Tyr His Gin Lys Ala Pro lie Pro Leu Asn 



385 



390 



395 



400 



Val Leu Thr Thr Val Pro Leu Phe Phe Ala He Gly Phe Leu Val Gly 



405 



410 



415 



Tyr He Leu Tyr Gly Ala Ala Met His He Val Lys Val Glu Asp Asp 



420 



425 



430 



Phe His Glu Met Gin Glu Leu Lys Val Arg Ala Glu Ala Ala Asp Val 



435 



440 



445 



Ala Lys Ser Gin Phe Leu Ala Thr Val Ser His Glu lie Arg Thr Pro 



450 



455 



460 



Met Asn Gly lie Leu Gly Met Leu Ala Met Leu Leu Asp Thr Glu Leu 



465 



470 



475 



480 



Ser Ser Thr Gin Arg Asp Tyr Ala Gin Thr Ala Gin Val Cys Gly Lys 



485 



490 



495 



Ala Leu He Ala Leu He Asn Glu Val Leu Asp Arg Ala Lys lie Glu 



500 



505 



510 



Ala Gly Lys Leu Glu Leu Glu Ser Val Pro Phe Asp He Arg Ser He 



515 



520 



525 



Leu Asp Asp Val Leu Ser Leu Phe Ser Glu Glu Ser Arg Asn Lys Gly 



530 



535 



540 



He Glu Leu Ala Val Phe Val Ser Asp Lys Val Pro Glu He Val Lys 



545 



550 



555 



560 



Gly Asp Ser Gly Arg Phe Arg Gin He He He Asn Leu Val Gly Asn 



565 



570 



575 



Ser Val Lys Phe Thr Glu Lys Gly His He Phe Val Lys Val His Leu 
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580 



585 



590 



Ala Glu Gin Ser Lys Asp Glu Ser Glu Pro Lys Asn Ala Leu Asn Gly 



595 



600 



605 



Gly Val Ser Glu Glu Met He Val Val Ser Lys Gin Ser Ser Tyr Asn 



610 



615 



620 



Thr Leu Ser Gly Tyr Glu Ala Ala Asp Gly Arg Asn Ser Trp Asp Ser 



625 



630 



635 



640 



Phe Lys His Leu Val Ser Glu Glu Gin Ser Leu Ser Glu Phe Asp He 



645 



650 



655 



Ser Ser Asn Val Arg Leu Met Val Ser He Glu Asp Thr Gly He Gly 



660 



665 



670 



He Pro Leu Val Ala Gin Gly Arg Val Phe Met Pro Phe Met Gin Ala 



675 



680 



685 



Asp Ser Ser Thr Ser Arg Asn Tyr Gly Gly Thr Gly He Gly Leu Ser 



690 



695 



700 



He Ser Lys Cys Leu Val Glu Leu Met Arg Gly Gin He Asn Phe He 



705 



710 



715 



720 



Ser Arg Pro His lie Gly Ser Thr Phe Trp Phe Thr Ala Val Leu Glu 



725 



730 



735 



Lys Cys Asp Lys Cys Ser Ala He Asn His Met Lys Lys Pro Asn Val 



740 



745 



750 



Glu His Leu Pro Ser Thr Phe Lys Gly Met Lys Ala He Val Val Asp 



755 



760 



765 



Ala Lys Pro Val Arg Ala Ala Val Thr Arg Tyr His Met Lys Arg Leu 



770 



775 



780 



Gly He Asn Val Asp Val Val Thr Ser Leu Lys Thr Ala Val Val Ala 



785 



790 



795 



800 



Ala Ala Ala Phe Glu Arg Asn Gly Ser Pro Leu Pro Thr Lys Pro Gin 



805 



810 



815 
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Leu Asp Met lie Leu Val Glu Lys Asp Ser Trp He Ser Thr Glu Asp 

820 825 830 

Asn Asp Ser Glu He Arg Leu Leu Asn Ser Arg Thr Asn Gly Asn Val 

835 840 845 

His His Lys Ser Pro Lys Leu Ala Leu Phe Ala Thr Asn He Thr Asn 

850 855 860 

Ser Glu Phe Asp Arg Ala Lys Ser Ala Gly Phe Ala Asp Thr Val lie 
865 870 875 880 

Met Lys Pro Leu Arg Ala Ser Met lie Gly Ala Cys Leu Gin Gin Val 

885 890 895 

Leu Glu Leu Arg Lys Thr Arg Gin Gin His Pro Glu Gly Ser Ser Pro 

900 905 910 

Ala Thr Leu Lys Ser Leu Leu Thr Gly Lys Lys He Leu Val Val Asp 

915 920 925 

Asp Asn He Val Asn Arg Arg Val Ala Ala Gly Ala Leu Lys Lys Phe 

930 935 940 

Gly Ala Glu Val Val Cys Ala Glu Ser Gly Gin Val Ala Leu Gly Leu 
945 950 955 g60 

Leu Gin He Pro His Thr Phe Asp Ala Cys Phe Met Asp He Gin Met 

965 970 975 

Pro Gin Met Asp Gly Phe Glu Ala Thr Arg Gin He Arg Met Met Glu 

980 985 990 

Lys Glu Ala Lys Glu Lys Thr Asn Leu Glu Trp His Leu Pro He Leu 

995 1000 1005 

Ala Met Thr Ala Asp Val He His Ala Thr Tyr Glu Glu Cys Leu Lys 

1010 1015 1020 

Ser Gly Met Asp Gly Tyr Val Ser Lys Pro Phe Glu Glu Glu Asn Leu 
1025 1030 1035 1040 

Tyr Lys Ser Val Ala Lys Ser Phe Lys Pro Asn Pro He Ser Pro Ser 
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1045 



Ser 



1050 



1055 



<210> 7 
<211> 125 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 7 

GIu Thr Ser Val Lys lie Leu Val Val Glu Asp Asn His Val Asn Gin 
1 5 10 15 

Glu Val He Lys Arg Met Leu Asn Leu Glu Gly He Glu Asn He Glu 

20 25 30 

Leu Ala Cys Asp Gly Gin Glu Ala Phe Asp Lys Val Lys Glu Leu Thr 

•» 35 40 45 

Ser Lys Gly Glu Asn Tyr Asn Met He Phe Met Asp Val Gin Met Pro 
50 55 60 

Lys Val Asp Gly Leu Leu Ser Thr Lys Met He Arg Arg Asp Leu Gly 
65 70 75 80 

Tyr Thr Ser Pro He Val Ala Leu Thr Ala Phe Ala Asp Asp Ser Asn 

85 90 95 

7 6 ffi§E#2 0 0 1 - 3 0 6 3 0 4 9 
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lie Lys Glu Cys Leu Glu Ser Gly Met Asn Gly Phe Leu Ser Lys Pro 

100 105 110 

He Lys Arg Pro Lys Leu Lys Thr lie Leu Thr Glu Phe 

115 120 125 

<210> 8 
<211> 118 
<212> PRT 

<213> Escherichia coli 
<400> 1 

Asn Asp Asp Met Met He Leu Val Val Asp Asp His Pro He Asn Arg 
15 10 15 

Arg Leu Leu Ala Asp Gin Leu Gly Ser Leu Gly Tyr Gin Cys Lys Thr 

20 25 30 

Ala Asn Asp Gly Val Asp Ala Leu Asn Val Leu Ser Lys Asn His He 

35 40 45 

Asp He Val Leu Ser Asp Val Asn Met Pro Asn Met Asp Gly Tyr Arg 

50 55 60 

Leu Thr Gin Arg He Arg Gin Leu Gly Leu Thr Leu Pro Val He Gly 
65 70 75 80 

Val Thr Ala Asn Ala Leu Ala Glu Glu Lys Gin Arg Cys Leu Glu Ser 

7 7 W2 0 0 1 -3 06 3 04 9 
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85 90 95 

Gly Met Asp Ser Cys Leu Ser Lys Pro Val Thr Leu Asp Val lie Lys 

100 105 110 

Gin Ser Leu Thr Leu Tyr 
115 



<210> 9 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PCR 

v <400> 9 

tccccgcgga aaatgttctt acggttaggt ag 32 

<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 

7 8 ffi!E# 2001-3063049 
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oligonucleotide primer for PCR 
<400> 10 

tcggtcgact tatgattctg tatctgaagg cga 

<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PCR 

<400> 11 

tcagatatga actgggcact caac 

<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Designed 
oligonucleotide primer for PCR 

<400> 12 
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ctcaatgctt ttgttccttg actc 

<210> 13 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-Designed 
oligonucleotide primer for PCR 

<400> 13 

accatgaact gggcactcaa caatcatcaa g 



<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PCR 

<400> 14 

ggattacgac gaaggtgaga taggattagg 
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<210> 15 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PCR 

<400> 15 

gatcccagct agctagggcc ctaccgcggg ga 32 



<210> 16 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PCR 

<400> 16 

tccccgcgga aaatgttctt acggttaggt ag 32 



<210> 17 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PCR 

<400> 17 

tcggtcgact tatgattctg tatctgaagg cga 

<210> 18 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PCB 

<400> 18 

ctagtccccg cggtagggcc ctagctagct gg 

<210> 19 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 



• 
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<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PCR 

<400> 19 

tccccgcgga aaatgtctat aacttgtgag c 

<210> 20 
<211> 33 
* <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PCR 

<400> 20 

ctagctagct taacaaggtt caaagaatct tgc 

*> 

<210> 21 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence Resigned 
oligonucleotide primer for PCR 
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<400> 21 

tccccgcgga aaatgaaagc acgaggtgag agg 

<210> 22 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide primer for PCR 

<400> 22 

ctagctagct taacaaggtt caaagaattt gc 



—073812 



33 
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